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PREFACE. 



IN" the preparation of this work, the aim of the author has 
been to furnish a brief and comprehensive text-book, in 
which no more of theory shall be introduced than is necessary 
for the illustration of such principles and processes of arith- 
metic as are needed in the common business of everyday life. 

The work is thoroughly indtictive in its methods. The 
principles and processes of computation are developed by in- 
ductive questions and exercises; the order of arrangement 
and gradation of the topics and applications is logical and 
progressive, hence, practical; the definitions and rules are 
clear and concise; the apphcations, both oral and written, 
are numerous and varied, familiarizing the pupil with ordi- 
nary business transactions. 

The drill and oral exercises presented in the fundamental 
rules are peculiarly adapted to secure rapidity and accuracy in 
the use of numbers, and to pupils who have not been thorough- 
ly drilled in similar exercises, either orally or in any first 
book, these are of the first importance, and are a sufficient 
preparation for the written work that follows in each topic. 
Hence, pupils who have received only oral instruction in the 
lower primary grades, may take up this book without first 
using a more elementary work. 

Those who are already familiar with such exercises should 
not pass over them without a thorough review of the same, 
the written work of each topic being qijite as full, both of 
abstract and of applied examples, as any other similar book. 

Many new features have been introduced, ^P(\i\a\i ^^ \^ 
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acknowledged improvements. Some nem methods and illustra- 
tions, favorable to clearness and brevity, will be noticed; rules 
have been reduced to the minimum number ; a single rule, 
each/is given for Multiplication, and for Division of Fractions ; 
only twOy for all cases of Reduction of Denominate Numbers, 
whether integral or fractional ; formulae are substituted for 
rules, whenever they clearly indicate the steps to be taken in 
the solution of examples; and when the principles, explana- 
tions, and processes make the rule obvious, it is omitted, and 
the pupil left to construct one in his own language. 

Cancellation is made very prominent, especially in Frac- 
tions, Interest, and Proportion. Its application in working 
Interest, Partial Payments, and Proportion presents some new, 
valuable, and practical features. 

Such topics, rules, and applications as are of minor impor- 
tance to the majority of Grammar School pupils, who are 
qualifying themselves for the ordinary business of life, have 
been placed in an "Addenda," and may be taken up in their 
proper connection with kindred matter in the body of the 
book, or at its close, or omitted entirely, and thus the course 
completed independent of them, at the option of the pupil or 
teacher. 

The endeavor of the author has been to present a clear, sys- 
tematic, and comprehensive text-book, sujQBciently full for the 
student and ordinary business man, introducing the latest 
improvements, discarding obsolete terms, repetitions and need- 
less theories, and so in quantity and quality of matter to 
economize tim^, labor, and money, and at the same time give 
unity, system, and practical utility to the science and art ol 
computation. How nearly this end has been attained can be 
determined by the only true test of a text-book — its use in the 
class-room by the ii^^lligent and experienced teacher. 

D. W. F. 
Brooklyn, July, 1888. 
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FisH'S Arithmetic. 



I^UMBEE TWO. 



!• Arithmetic is the science of numbers and the art of 
computation. 

As a sdencBt arithmetic treats of the nature and properties of niunbers. 
As an art, it teaches how to apply a knowledge of numbers to practical 
and business purposes. 

2t A unitU one things or a group of things regarded as one. 

Thus, one day, one man, one ten, oiie dozen, are units. 

3. A number is a unit^ or a collection of units. 

Thus, one, six; five books, eight days, are numbers. 
A number answers to the question, '* How manyf" 

4. An integral number or integer is a number rep- 
resenting whole things. 

Thus, 5, 7 ; 12 books, 9 men, 20 days, are integers or whole things. 

5. The unit of a number is one of the collection form- 
ing that number. 

Thus, 1 is the unit of 4 ; 1 dollar is the unit of 5 doUars. 

6. lAhe numbers are numbers having the same kind of 
unit, or that express the same kind of quantity. 

Thus, 3 and 5, 2 dojye and 6 daye, 5 cente and 10 cente «je^\53l<^ti'Q3s^(3Ksc^ 



NOTATION AND NUMERATION. 

7. Notation is a method of writing numbers. 
Numbers are expressed by words or characters. 
The characters may be Qiihet figures or Utters. 

8. Numeration is the method of reading numbers ex* 
pressed by characters. 

9. Arabic notation employs ten different characters 
QsHXedifigureSy to express numbers, viz.: 

Naught, OMt two, three, four, five, Hx, seven, eighty rUne, 

The first character, naught, is also called cipher, or zero, 
and when standing alone, has no value. 

The other nine are called significant figures, because each 
has a value of its own. They are also called digits. 

These ten characters, when combined according to certain 
principles, can be made to express any number. 

10. In representing numbers, objects are supposed to be 
arranged in groups of ten, each group being ten times as great 
as the next lower group, and having a different name. Hence, 
we have single things, or units j next, groups containing ten 
units, or one ten; next, groups containing ten tens, or one 
hundred; and SLgaiu, groups containing ten hundreds, or one 
thousand, etc. 

11. This method of grouping is. called the dedmal sys^ 
tenij from the Latin decern, which signifies ten. 

The successive order of units in a number form a scale ; 
and when the increase or decrease is uniformly ten, it is called 
a decimal scale. 
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12. The first nine numbers are each expressed by 
a single figure, and are called units of the first 
order. 

13. Since there is no single character to express 
the number teriy by grouping ten ones or units of 
the first order into a larger collection, there is 
formed a unit of the second order, called ten, 
written 10» 

In the same manner are expressed. 




lUnit. 




1 Ten. 



2 tens, or Twenty, by 20. 

3 tens, or Thirty, by 30. 

4 tens, or Forty, by 40. 
6 tens, or Fifty, by 50. 



6 tens, or Sixty, by 60. 

7 tens, or Seventy, by 70. 

8 tens, or Eighty, by 80. 
tens, or Ninety, by 00. 



The greatest number that can be 
expressed by two figures is 99. 

14. By grouping ten units of the 
second order or ten tens into a larger 
collection, there is formed a unit of 
the third order, called one hundred, 
written 100. 

In lil^e manner are expressed, 




1 Hundred. 



2 hundred, by 200. 

3 hundred, by 300. 

4 hundred, by 400. 
6 hundred, by 600. 



6 hundred, by 600. 

7 hundred, by 700. 

8 hundred, by 800. 
hundred, by 900. 



The numbers from one hundred to nine hundred ninety- 
nine inclusive are expressed by writing hundreds in the third 
place from the right, tens in the second place, and units in 
the first place. 

The greatest number that can be expressed by three figures 

is 999. 
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15. By gronping tea nnits 
of the fhxrd order or ten kun 
dreds into a larger collection 
there is formed a tinit of the 
fourth order called one thou 
sand, wntten 1000 



In like manuer are expressed - | 



2 thonsand by 2000 
StboofiBiid 1^3000 

4 thoasand, bj 4000. 

5 tboiuADd, hj 6000. 

6 thousand, hj 6000. 




7 tboDsaDd, b; 7000. 

8 tbonmod, b^ 8000. 

9 tboasand, b; 8000. 



The nambers from one thousand to nine thonsand nine 
hundred ninety-nine are expressed by writing thousands in the 
fourth place from the right, hundreds in the third place, tens 
in the second place, and units in the_;Jr3^ place. 

The greatest number that can be expressed by fonr flgares 
is 9999. 



16. In the same manner, other new orders are formed to 

represent larger nnmbera, by grouping ten nnits of the/ourth 
order to form the _fifth order, or tens of thonsands ; and len 
nnits of the fif/k order to form the sixth order, or hundreds 
of thousands, etc. 

Thos, 4320TSrepTesenl8 6anit8of the ^jf order, Tunlta oftheieeond 
order, nnite of tbe third order, S nnits of the fourth order, S units of 
'iaa fifth order, and 4 anitB of the »ixlh order, «nd ia read, JW AuRdp«i 
thirtp-tw) thoumnd teBeiUy-ria. 

Table. 

10 UnitB (i) make 1 Ten, written, 10. 

10 Tens {10) " 1 Hundred, " lOO. 

10 Hundreds {10(f) " 1 Thousand, " lOOO. 

10 ThoniiandB ilOOO) " 1 Tea-thouBand, '■ lOOOO. 
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17. Orders of units are denoted by the position of the 
figures used in expressing a number. 

Thus, 532 represents 2 units of the flrat order, 8 units of the second 
order, or 3 tenSj and 5 units of the third order or 5 hundreds, and is read 
flf)e hundred thirty-two, 

Pbiuciplbs. — ^I. Ten units of any order in a number make 
me unit of the next higher order. 

n. When a figure is moved one place to the left, it represents 
units of ten times the value it did before. 

III. When a figure is moved one place to the right, it repre- 
sents units of one tenth the value it did before. 

When any order of units in a number is vacant, the place should be 
filled with a cipher. 

DRILL EXERCISES. 

18. Copy and read the following numbers, naming in each 
the number of units of each order : 



231 


128 


727 


810 


2190 


426 


561 


636 


244 


1927 


1542 


1020 


32507 


7638 


52803 


3473 


1256 


53106 


62732 


60032 



Write in figures and read : 

1. Seven units of the fourth order, eight of the second 
order, and three of the first. 

2. Three units of the fifth order, two of the third, and one 
of the first. 

3. Two units of the sixth order, nine of the fifth, four of 
the third, one of the second, and seven of the first. 

4. Forty-seven thousand six hundred forty. 

5. One hundred forty-six thousand five hundred. 

6. Ninety-five thousand three hundred ten. 

7. Four hundred seventy thousand two hundred. 

8. Eight hundred five thousand one hundi^d t\xtfe^* 
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19. A period is a group of three orders of nnits^ counting 
from right to left. 

The first period on the right is called unitb' period, the second, 
THOUSANDS' PEBIOD, the third, MILLIOXS' FEBiOD, etc., OS shown in the 
following 



Pbriods. 



Nambs of 
Orders 

OF 

Units- 



4th. 
Billions. 



Table, 

8d. 

Millions. 



2d. 

Thousands. 



1st. 
Unita 



yumbers 
to be recid. 



5 



06 





-i 



s 

4,1 
2,3 

3 



OD 



2 

4 



DD 
■♦-• 

•a 
p 



9 

n 



7 3 

4,2 

6,3 



la 
« 

6 
5 


2 



P 



OB 

s 

p 



4,5 

1,T 
5,2 

0,7 



3 

4 
3 
4 
5 



a 

■a 
t) 

9 

* 


9 
1 



Beginning at the rigM^ the order of nmple unita occupies the first 
place ; tens, the second place ; hundreds^ the third ; thousands, the 
fourth ; tens of thousarids, the fifth ; hundreds of thousands, the sixth ; 
millions, the seventh, etc. 

Each period is read like a number of three figures, giving it the name 
of the period ; thus, the first number above is read, 504 billion 127 million 
364 thousand 549. 

20. EuLE for Notation. — Begin at the lefty and write the 
^hundreds^ tens, and units of each period in their proper order, 
filling all vacant orders and periods with ciphers. 

31. Rule for Numeration. — 1. Begin at the right, and 
separate the member into periods of three figures each. 

2. Begin at the left, and read each period as if it were units, 
giving each its name. 
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DRILL EXERCISES. 

23« Express the following numbers by figures: 

1. Twenty-six thousand twenty-six. 

2. Fourteen thousand two hundred eighty. 

3. One hundred seventy-six thousand. 

4. Four hundred fifty thousand thirty-nine. 

5. Seven hundred twenty thousand fifty-six. 

6. Two hundred forty-nine thousand five hundred. 

7. One million ninety-six thousand two hundred ten. 

8. Seven million thirty-six. 

9. Five hundred sixty-three thousand four. 

10. One million ninety-six thousand. 

11. Ten million ten thousand ten hundred ten. 

12. Four hundred eighty-three million eight hundred six- 
teen thousand one hundred forty-nine. 

13. Seven hundred fifty million six thousand nine hundred. 

14. Ninety-nine billion thirty-seven thousand four. 

15. Five billion eighty million one hundred ten thousand 
seventy-five. 

16. Ten million two hundred forty thousand seventeen. 

17. Four hundred twenty-six billion twelve million eight 
hundred sixty. 

18. Four hundred eighty-three million eight hundred six- 
teen thousand one hundred forty-nine. 



Copy, point off, and read the following numbers : 



19. 24835. 

20. 500037. 

21. 20304. 

22. 600317- 

23. 108300. 

24. 100103. 



25. 310420. 

26. 6423001. 

27. 120897. 

28. 4058205. 

29. 31628045. 

30. 84076301. 



31. 53000008. 

32. 8900406. 

33. 250708590. 

34. 466270035. 

35. 3730016000. 

36. 4aO^O^'XV4L<y:s. 
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INDUCTIVE EXERCISES. 

23. 1. How many are 2 poands and 3 pounds ? 3 pounds 
and 4 pounds ? 5 pounds and 3 pounds ? 

2. Can you unite 6 books and 4 pounds ? Why not ? 

3. Can you unit^ 3 pounds and 7 pounds ? Why? 

4. How many are 6 units and 4 units ? 

5. How many are 3 tens and 4 tens ? 5 tens and 3 tens? 

6. How many are 4 hundreds and 5 hundreds ? 

7. What is the unit of 3 men ? Of 12 rods ? Of 8 tens? 

8. What is the unit of 4 tens ? Of 6 hundreds ? Can 
these units be united ? Why not ? 

9. What kind of numbers only can be united? What 
orders of units ? 

10. How many are 9, 3, and 6 ? 6, 3, and 9 ? 3, 6, and 9 ? 

11. Is the result changed by uniting the same numbers in 
a different order? 

12. A farmer sold 6 sheep to one man, and 9 to another. 
How many did he sell to both ? 

13. If a coat costs 10 dollars, and a pair of boots 8 dollars^ 
what is the cost of both ? 

14. James gave 4 pears to George, and 6 to Belle, and 
kept 7. How many pears had he at first ? 

15. In a shop are 8 men, 6 boys, and 7 girls at work. How 
many persons in all are at work ? 

Pbiuciple. — Only like numbers and units of the same ord&f 
can be added. 



DEFINITIONS. 
24; Addition is the process of finding a nomber equal 
to two or more like nnmberB. 

The sum or amount Ib the aomber foaud bj additloD. 

25. The sign of addition is +. It is read plus, and 
signifies more. 

26. The sign of equality is =, It is read, "eqiiaia," 

or " is equal to." 

y also be read, 



27. An equation is an expres- 
sion of equality between two num- 
bers or set« of numbers. 

Thus, 8+4 = 13 ia on eqaittioD, end is 
re«d. 8 pfut 4 equals 13, and means that 
the sum o( 8 and 4 is eqaal to 12. 8 + 4 1b 
tbejtrttmein&frof the equation, and 13 is 
the aeamd,me7nber ; and 8, 4. and 13 are 
called the ternu of the equation. 




Name the members and the terms of each of the following 
equations : 



1. 7 + 10=17. 
a. 8 + 13=20. 

3. 15+6=21. 

4. 30=20 + 10. 

5. 9 + 6=10 + 5. 

The expression ' 
" equals what t " 



. 12 + 8=16+4. 
, 14 + 6=12+? 
. 9 + 30=?+ 7. 
. 25 + ?=5+30. 
. 36 + 0=? + 2O. 



11. 8+9+?=25. 
13. ?+e + 8=15 + 8. 

13. 10 + ?+5:=30 + 10. 

14. 21+7+6=?+25. 

15. 9 + 13 + 10=24+? 



' ia read "equals how manyf" or 



J6 ADDITION, 

28. DEILL TABLE No. 1. 

ABGDEFGH 



1. 


2 


3 


8 


6 


7 


2 


4 


6 


5 


3. 


3 


4 


2 


7 


•* 

5 


1 


6 


8 


3 


3. 


4 


7 


3 


9 


4 


6 


3 


4 


7 


4. 


1 


5 


6 


3 


6 


5 


8 


2 


4 


5. 


7 


1 


9 


2 


8 


4 


2 


7 


1 


6. 


6 





5 


6 


9 





7 


5 


8 


7. 





6 


1 


4 


6 


8 


4 


9 


6 


8. 


5 


8 


4 





7 


1 


9 


3 


5 



9. 8373 5 93G2 
10. 372546579 

The pupil may be exercised on the above table as follows : prst, by 
columns, at gigJU, give the sum of each number and the one below it ; 
then, by lines, give the sum of each number and the one to the right of it. 

In like manner, practice with sets of three figures, then of four, and 
so on, until each column from bottom to top, and from top to bottom, 
and each lin^e from left to right, and from right to left, can be added with 
rapidity and accuracy. 

Next start with 1, and add to it each column and each line successive* 
ly ; then start with 2, 3, etc., to 10. 

The pupil should be required always to add as he counts : thus, in 
column A, beginning at the bottom, say, 3, 11, 16, 22, 29, 80, 34, 37, 89. 

The above and all other subsequent drill and oral exercises are designed 
for daily practice in numbers. Not more than jhe minutes should be 
given to this kind of work in connection with the regular lesson. 
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DRILI. EXERCISES. 

29. 1. Add or count by 3^s from 3 to 36. 

Writteuy 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3 + 3, etc. 
Read, 3, 6, 9, 12, 16, 18, 21, 24, 27, 30, etc. 

!N^ext, form a new combination, commencing with 1, and 
then another, comjnencing with 2, thus : 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, etc. 

Add, or count, 



2. By 2's from 4 to 60. 

3. By 3's from 1 to 43. 

4. By 3's from 6 to 61. 



6. By 4'fl from 1 to 63. 

6. By 4's from 6 to 45. 

7. By 6'8 from 7 to 82. 



In like manner, treat the remaining digits 6, 7^ 8, and 9. 

8. Add by 2's and 3'8 alternately to 32. 

WritteUy 2 + 3 + 2 + 3 + 2 + 3+2 + 3 + 2 + 3, etc. 
Read, 2, 6, 7, 10, 12, 16, 17, 20, 22, 26, etc. 

In like manner add. 



9. By 2'8 and 4'8 to 48. 

10. By 4's and 6'8 to 72. 

11. By 6'8 and 3's to 69. 



12. By 3^8 and 6's to 76. 

13. By 6'8 and 6's to 88. 

14. By 10^8 and 6*8 to 100. 



Add the following rapidly, from the open booh, naming 
only re8ult8, thus : 9, 16 ; 12, 16, 20 ; etc. Then the teacher 
may dictate the Jirst member, and the pupil give the second. 

9+ + 6 = 16+ 3+ 6 = 8+ 9+ 6 = 

12+ 4+4= 3 + 16+ 4= 9+6+8 = 

4+12+4= 2 + 11 + 10= 10+ 7+6 = 

6+ 9 + 3 = 16+ + 10 = 21+ 7+ 6 = 

12+ 7 + 6 = 7 + 20+ 6 = 9+13 + 10 = 

The teacher may add to these last exercises, or the pupil be required 
to place upon the slate or the blackboard, original work of the same 
kind. 
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18 ADDITION. 

ORAL EXERCISES. 

30. !• How many uniU are 8, 6, and 7 ? 9, 5, and 8 ? 

2. How many tens are 4 tens, 6 tens, and 7 tens ? 

3. How many tens are 40, 60, and 70 ? 50, 20, and 80 ? 

4. How many hundreds are 4 hundreds, 6 hundreds, and 
7 hundreds ? 

5. How many hundreds are 400, 600, and 700? 

6. How many thousands are 4000, 6000, and 7000 ? 

It will be observed that the sum of 4, 6, and 7 is the same, whether 
they represent tejis, huiidreds, or thousands. 

7. How many tens and units are 30, 25, and 13 ? 

8. How many hundreds, tens, and units are 200, 30, and 8? 
Ans. 2 hundreds 3 tens 8 units ; read, two hundred thirty- 
eight, 238. 

Give the sum of each of the following at sight : 



9. 200+50+7. 

10. 400 + 60+5. 

11. 900 + 40 + 9. 

12. 600 + 70+4. 



13. 1000+ 500+20. 

14. 2500+ 300 + 46. 

15. 5000 + 2100+80. 

16. 700 + 3000 + 65. 



17. A barrel of flour cost 10 dollars, a ton of coal 6 dollars, 
and a caddy of tea 9 dollars. What was the cost of all? 

Analysis.— The sum of 10 dollars, 6 dollars, and 9 dollars* which is 
25 dollars. 

18. There are 9 birds sitting on one limb, 6 on anothei 
and 8 on another. How many birds on the three limbs ? 

19. An orchard contains 50 apple trees and 46 pear trees 
How many trees in the orchard? 

In all the drill and oral exercises, little more than models can be pfiven. 
The teacher is expected to give such additional examples for practice as 
may be required. 
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20. George earned 47 cents one day, and 32 cents the next. 
How many cents did he earn in both days? 

21. A man boaght a sleigh for 45 dollars, paid 22 dollars 
for repairing it, and 7 dollars for painting it What was the 
entire cost ? 

22. A tailor bought two pieces of cloth, one containing 37 
yards, and the other 29 yards. How many yards in both 
pieces? 

23. There are ^^ boys and 45 girls in a school How many 
pupils in all ? 

24. What is the cost of a pound of tea at 53 cents, and a 
pound of coffee at 27 cents? 

25. A lady paid 36 dollars for a shawl, and 24 dollars for 
dress goods. What did all cost ? 

31. The dollar sign is $^ It is read, dollars. 

Thus, $45 is read, 45 doUara; $9 is read, 9 dollars, 

33» The character <t, or the letters ct or cts.^ are used to 
denote cents. 

Thus, 28^, or 28 cU., is read, 28 cerUs. 

33. To distinguish dollars from cents, when written as one 
number y a point ( . ) is placed between the dollars and cents. 

Thus, 16.25 is read, 6 doUara 25 cents. 

34. Smce 100 cents make one dollar, cents always occupy 
two places at the right of the point. 

Thus, 42 cents may be written, |.42 ; 18 cents, |.18. 

35. If the number of cents is less than 10, a cipher must 
occupy the first place at the right of the point. 

Thus, 8 cents is written, $.08 ; 4 doUars 6 cents, $4.06. 

36. The sign $ and the point (•) should n^^^x V^ q^tssi^ajeA* 
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37. Copy and read the following numbers : 



1. 1456. 

2. $1250. 

3. $25600. 

4. $30250, 



5. $.42. 

6. $.08. 

7. $.02. 

8. $.10. 



9. $75.84. 

10. $125.07. 

11. $200.40. 

12. $401.02. 



13. $.05. 

14. $.03. 

15. $.62. 

16. $.70. 



Express the following by proper figures and signs: 



17. Eight dollars fifty cents. 

18. Twelve dollars twenty cents. 

19. Forty-one dollars ten cents. 

20. Ninety-seven cents. 

21. Six dollars eighteen cents, 

22. Fifty-five dollars five cents. 

23. Eighty-one dollars ten cents. 

24. Two hundred fifty cents. 

25. Three hundred eight cents. 



26. 63 

27. 105 

28. 100 

29. 216 

30. 20 

31. 10 

32. 310 

33. 76 

34. 70 



dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
dollars 



80 cents. 

9 cents. 
10 cents. 

5 cents. 

3 cents. 

9 cents. 
41 cents. 
84 cents. 

7 cents. 



WRITTEN EXERCISES. 

38* To find the sum of two or more numbers. 



465 
762 
238 

1465 Sam. 



1. Find the sum of 465, 762, and 238. 

Explanation. — ^Arrange the numbers bo that units 
of the same order stand in the same column. 

When the sum of any oolamn is 10, or more than 
10, it contains one or more units of a higher order, 
which must be added to the next column. 

Begin with the lowest order of units, and add each 
column separately, pronouncing successive results only \ thus, 8, 10, 15, 
the sum of the wmJU, equal to 1 ten 5 units. Write the 5 units in the 
units' place, and add the 1 ten to the tens' column ; thus, 1, 4, 10, 16, the 
sum of the tens^ equal to 1 hundred 6 tens. Write the 6 tens in the tens' 
place, and add the 1 hundred to the hundreds' column ; thus, 1, 8, 10, 14, 
the sum of the hvndreds, equal to 1 thousand 4 hundreds, which write 
in the hundreds' and thousands' places. Hence, the sum is 1465. 
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K 

I 


In like manner, copy and add the 


following: 




(2.) (3.) 


(4.) 


(5.) 


876 feet. 407 pounds. 


715 men. 


12343 


325 " 390 " 


306 " 


760 


422 " 678 " 


478 '' 


1479 


276 « 536 " 


956 " 


687 
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In arranging for addition, dollars should he written undet 
dollars, and cenj;s under cents, in such order that the points 
stand in a vertical line. 

Copy and add the following: 



(6.) 


(7.) 


(8.) 


(9.) 


$4.07 


$200.35 


$20.30 


$145.24 


^2.80 


57.84 


7.56 


36.60 


12.39 


125.06 


13.08 


105.08 


10. 


.65 


25. 


.75 



10.' Find the sum of $370.21, 12.49, $3.07, and $.94. 

11. If 4 loads of coal weigh respectively 1922, 1609, 2100, 
and 1873 pounds, what is the entire weight ? 

12. Gave $325 for a horse, $275.50 for a carriage, $75. 75 
for a harness, and $20.62 for a rohe. What was the cost of 
the whole? 

KuLE. — 1. Write the numbers so that figures of the same 
order stand in the sam£ column, 

2. Beginning at the right, add each column separately, and 
write the sum, if expressed by one figure, under the column 
added. 

3. If the sum of any column consists of more than one figure, 
write the unit figure under that column, and add the remain- 
ing figure or figures to the next column. 

To test the resnlt, perform the addition in the reverse direction, and. 
If the results agree, the work is probablj correct. 
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The following is also a good exercise for the slate or 

board: 

342 
Explanation. — Write two nambers, as 342 and 534 ; 

add them, and use their sum, 876, as a third number ; then 

add the three numbers and use their sum, 1752, for k fourth " * ^ 

number, and bo on, as far as desired. 1752 

Add the following, extending each to the sixth number: 



(13.) 


(U.) 


(15.) 


(16.) 


(17.) 


(18.) 


247 


481 


506 


1407 


3028 


6630 


325 


149 


97 


2086 


672 


2074 



19. 123+456 + 785 + 12+345 + 901 + 567+48 = ? 

20. 12345 + 67890 + 8763 + 347 + 1037 + 198760 = ? 

21. 172+4005 + 3761 + 20472 + 367012 + 19762= ? 

22. t246.26+*85.50 + $100.09 + $17.75 + l.96 = ? 

23. $84.90 + $760 + $1235.18 + $56. 73 + $1000 = ? 

24. $4500 + $63. 19 + $508. 07 + $24. 30 + $300.05 = ? 

25. A merchant bonght at public sale 852 yards of broad- 
cloth, 750 yards of muslin, 2140 yards of flannel, and 350 yards 
of silk. How many yards in all ? 

26. Bought a pair of boots for $8.50, an umbrella for $3.62, 
a pair of gloves for $1.25, some collars for $.75, and a hat for 
$4. What was the whole cost ? 

27. A lady gave $48.50 for silk for a dress, $16.75 for the 
trimmings, and $15.62 for making. What was the cost of the 
dress? 

28. Knd the sum of 5736 dollars 45 cents, 1200 dollars 80 
cents, 405 dollars 15 cents, 50 dollars 9 cents, and 84 cents. 

29. A lady paid 12 dollars for a scarf, 3 dollars and 25 cents 
for a fan, two dollars for a pair of gloves, and 42 cents for a 
collar. How much did she pay for all ? 

30. A has $2248, B has $3677, and G has 800 more than A 
and B together. How many dollars have all ? 
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31. Paid $3456 for a hoase, $426.75 for painting it, $2809.48 
for furniture. What was the cost of the whole ? 

32. From Chicago to Detroit is 284 miles ; Detroit to Sus- 
pension Bridge, 230 miles ; Suspension Bridge to Albany, 304 
miles ; Albany to New York, 143 miles. What is the distance 
from Chicago to New York ? 



(33.) 


(34.) 


(35.) 


(36.) 


(37.) 


(38.) 


$99.84 


96256 


1117.76 


98304 


1728 


$675.84 


24.96 


6016 


29.44 


6144 


864 


168.86 


6.24 


376 


7.36 


384 


108 


10.56 


1.56 


141 


1.84 


24576 


81 


1.32 


12.48 


188 


3.68 


3072 


5296 


.96 


.98 


1504 


68.88 


145 


3456 


2.64 


3.12 


752 


1.38 


49152 


432 


84.48 



39. Four loads of coal weigh respectively 2148, 1976, 2209, 
and 1894 pounds. What is the weight of all ? 

40. A gentleman gave to each of his fiye sons $3840.50. 
What sum did he give to all ? 

41. A speculator bought, at different times, wheat as fol- 
lows : 300 bushels, for $480.75; 615 bushels, for $1391.70; 
2000 bushels, for $4240; and 1210 bushels, for $2620.80. 
How much wheat did he purchase, and what did it cost him ? 

For examples 42 to 48 inclusive, use the numbers in a line 
across the page; for 49 to 52, in columns as arranged. 





(49.) 


(50.) 


(51.) 


(52.) 


42. 


$150.38 


$475.00 


$8120.66 


$30402.55 


43. 


74.06 


600.18 


475.17 


286.09 


44. 


349.71 


34.60 


46.82 


6304.62 


46. 


8.94 


109.09 


120.08 


20463.20 


46. 


67.08 


66.87 


2461.50 


607.05 


47. 


503.70 


10.07 


500.07 


6315.46 


48. 


42.51 


246.23 


1208.92 


73.90 



M ADDITION. 

39. DRILL TABLE No. 3. 

E F 6 

90 500 6000 

7 120 400 4000 

20 700 5000 

80 800 7000 

6. 12 6 6 4 80 200 3000 

6. 8 4 4 6 10 600 1000 

•7. 7 8 11 5 70 900 2000 

8. 4 3 7 10 40 100 6000 

9. 9 9 12 3 30 500 4X)00 
10. 5 10 9 7 60 600 8000 





A 


B 


c 


i> 


1. 


3 


5 


6 


2 


a 


5 


11 


3 


7 


3. 


2 


7 


5 


3 


4, 


6 


2 


7 


9 



11. 


10 


7 


8 


12 


50 


300 11000 

1 


Vi. 


6 


5 


6 


8 


110 


200 12000 



Specific directions for nsing tlie above table for addition may be found 
nnder Table No. 1, page 16. Tables Nos. 1 and 2 will afford very profit 
able drill exercises in aU the fundamental rules of Arithmettc. 

The teacher will observe that besides the drills in Addition, SubtrcK' 
iion, MttkipHcatioTiy and DmsMn^ this and Table No. 1 also afford abun- 
dant exercise in Numeration, The exercises of adding, etc., at sights 
also involve numerating at sigTU. Further exercise may be had, by 
rapidly reading the columns and lines. Also, by mentally prefixing one 
or more figures to each number, and then reading rapidly by oolomn aad 
by line. 
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INDUCTIVE EXERCI8E8. 

40. 1. How many are 10 cents less 3 cents ? 10 cents less 
4 cents ? 10 cents less 5 cents ? 

2. Five taken from 10 leave how many ? 7 from 10, how 
many ? 8 from 10 ? 3 from 10 ? 

3. How many tens are 7 tens less 3 tens f 9 tens less 5 tens t 

4. How many hundreds are 7 hundreds less 4 hundreds f 
9 hundreds less 6 hundreds ? 800 less 500 ? 

5. How many thousands are 8 thousands less 3 thousands? 
9 thousands less 5 thousands? 7000 less 4000 ? 

6. What is the unit of 6 miles ? Of 12 acres? 

7. Can 6 miles be taken from 12 acres ? Why not ? 

8. Can 5 hundreds be taken from 8 thousands? 4 tens 
from 7 tens? Why? 

9. Only what kind of a number can be taken from another? 

Priitciple. — Any number, or any order of units, ca7i he 
subtracted only from a like number , or a like order of units, 

41. Subtr€i€tion is the process of finding the difference 
between two like numbers. 

1. The minuend le the number from which the other !s taken. 

2. The subtrahend is the number to be taken from the minuend. 
8. The differenoe or remainder is the number found by sub- 

traction. 

43. The sign of subtraction is — . It is read minus^ 
and signifies less. 

Thus, 9—6 = 8 is read, 9 minus 6 equals 8, ox ^ less ^ equah S. 
2 
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DRILL EXERCISES. 

43. Write upon the slate or board a line of figures, thus: 

3, 4, 2, 5, 7, 3, 8, 6, 9, 5. 

1. At sight, promptly give the difFerence between each two 
Donsecutive numbers ; thus, 1, 2, 3, 2, 4, 5, 2, etc. 

2. Next, give the difference between the sum of each two 
consecutive numbers, and the number next on the right; 
thus, 3 and 4 less 2 is 5, 4 and 2 less 5 is 1, etc. Then re-* 
peat, simply naming the results, 5, 1, 0, 9, 2, 5, etc. 

3. Then subtract each number in succession from 10 ; thus, 
7,6,8,5,3,7,2,4,1,5. . . 

4. In the same manner, subtract each number from 11, 12, 
13, 14, 15, etc., to 20. 

A large number of similar exercises maj be obtained by the use of 
DriU Tables Nos. 1 and 2. 

Each line and column of the table should be used for drills like the 
nbove. 

Next, give the difference between the sum of two consecutive numbers 
lind the number next below in each column ; then, between the ^um of 
two consecutive numbers and the number next on the right, in each linb* 

5. Take 2 from 23 till the remainder is 1. 

Wfitten, 23—2—2—2—2—2—2—2—2—2-2 = 1. 
Read, 23, 21, 19, 17, 15, 13, 11, 9, 7, 5, 3, L 

6. Take 3 from 26, till the remainder is 2. 

7. Take 4 from 28, till the remainder is 0. 

8. Take 4 from 39, till the remainder is 3. 

9. Take 5 from 52, till the remainder is 2. 

10. Begin with 2, and count 29 by adding 3 successively; 
then reverse and subtract 3, till the remainder is 2. 

11. Begin with 3, and count by 4's to 31 ; then reverse, and 
subtract 5, till the remainder is 2. 

12. In like manner, beginning with different numbers, add 
forward and subtract back by 4's, 5^s, 6's, 7's, 8's, and 9's. 
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Equations to be treated in the same manner as those in 
Art. 29: 

6+4—3= 74-5—6= 6 + 9—7 = 

9 + 5—6= 8 + 7—4= 10 + 6-8 = 

7_54.6= 10—4 + 8= 11-4+9 = 

For rapid exercise :. 

Writteny 9 + 8—5 + 3 + 7—2 + 6—8 + 4 + 5—9, etc. 
Read, 9, 17, 12, 15, 22, 20, 26, 18, 22, 27, 18. 



8. 7 + 6+4— 8 + 10— 5 = ? 

9. 12 + 5 + 7—3 + 8-6+4=? 



10. 10 + 10—8 + 5-7+9 = ? 

11. 4+12 + 8-5-6 + 7 = ? 



Similar dictation exercises may be given by the teacher, or put upon 
the slate or blackboard by the pupiL 

ORAL EXERCISES. 

44. 1. How many units are 9 units less 4 units ? 9—4? 

2. How many tens are 9 tens less 4 tens ? 90—40 ? 

3. How many hundreds are 9 hundreds less 4 hundreds? 
900-400 ? 

4. How many thousands are 9 thousands less 4 thousands ? 
9000—4000? 

It win be observed that the difference between 9 and 4 abstractly is 
the same, whether it represents nnits, tens, hundreds, or thousands. 

5. Give the diflEerence of each of the following at sight: 

50 and 20. 650 and 400. 3000 and 1000. 

70 and 30. 600 and 200. 8000 and 3000. 

60 and 10. 900 and 300. 6000 and 2000. 

6. Also, when arranged in columns: 

750 900 1200 5500 1600 2500 

600 200 800 3000 500 1200 

For further exercises of this kind, use Drill Table No. 3. 
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7. A grocer having 20 boxes of lemons, sold 12 boxes, Ho^ 
many boxes had he left ? 

Akaltsib. — He had left the difference between 20 boxes and 12 boxes, 
which 18 8 boxes. 

8. If a man earns 112 a week and spends $7 for provisions 
how many dollars has he left ? 

9. From a piece of cloth containing 17 yards, 8 yards were 
cut How many yards remained ? 

10. A jeweler bought a watch for $11, and sold it for $18. 
What was his gain ? 

11. Clarence had ten cents, and Eloine gave him six more ; 
he then gave 7 cents for a book. How many cents had he left? 

Analysis. — He had left the difference between 7 cents and the sum of 
10 cents and 6 cents, which is 9 cents. 

12. Lillian bought a shawl for $16, and a pair of gloves for 
$2, and gave in payment two $10 bills. How much change 
should she receive ? 

13. A man having $20, paid $7 for a hat, and $8 for a vest 
How many dollars had he left ? 

14. A boy had 9 cents, he earned 12 cents more, then gave 
7 cents to his sister. How many cents had he left? 

15. What is the diflFerence between 76 and 39? 

Separating the largerjiumbeT, 76, into 60 +16, 76 = 60 + 16 

and the smaller, 89, into 80+0, the difference 39 = 30 4- 9 

between 76 and 89 is 37. 37 = 30 + 7 

16. From a piece of cloth containing 56 yards, 18 yards 
were cut. How many yards remained ? 

17. James having 75 cents, gave 12 cents for a book and 15 
cents for a slate. How many cents had he left? 

18. A man having received $45 for labor, paid $15 for a 
coat, $7 for a barrel of flour, and $6 for a ton of coaL How 
much had he left ? 
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19. In a garden are 57 fruit trees; 15 of them are peach 
trees, 12 plum trees, and the remainder pear trees. How 
many pear trees are there ? 



What is the difference between 



20. Hand 4+6? 

21. 24 and 9+5? 

22. 18 and 7 + 7? 



23. 20 and 6 + 6? 

24. 35 and 9+20? 

25. 28 and 9 + 9? 



26. 12 + 5 and 25+3? 

27. 27— 8 and 14+8? 

28. 30— 10 and 9 + 8? 



Eind the omitted terms in the following equations : 



29. 


18— 6 = ? +6. 


30. 


14+ 7 = 18 + ? 


31. 


8+ 7 = 17—? 


32. 


13+ 7 = ?_4. 


33. 


22—10= 8+? 


34. 


24— 8 = 6 + ? 



35. 28+6 

36. 42—12 

37. 30 + 25 

38. 27—11 

39. 36 + 16 

40. 54—12 



40—? 
18+? 

?+40. 
19—? 
60—? 

?+12. 



WRITTEN EXERCISES. 

45. To find the difference between two like numbers. 



1. Find the difference between 653 and 476. 



5 

Minnend, 6 

Subtrahend, 4 



14 

5 

7 



IS 

3 

6 



Difference, 17 7 



Explanation. — Write the less num- 
ber under the greater, so that units of the 
same ordet* stand in the same column. 

Begin at the right hand and subtract 
each order of units separately. 

Since 6 units cannot be taken from 3 units, increase the 8 units by 10 
units (1 Ur^ taken from the next higher order, making 13 units ; 6 units 
finom 13 units leave 7 units, which write in the units' place. 

Since 1 of the tens was united with the units, there.are 4 tens left. 
As 7 tens cannot be subtracted from 4 tens, increase the 4 tens by 10 tens 
(1 hundred) taken from the next higher order, making 14 tens ; 7 tens 
from 14 tens leave 7 tens, which write in tens' place. 

Since 1 of the hundreds was united with the tens, there are 5 hundreds 
left ; and 4 hundreds from 5 hundreds leave 1 hundred, which write in 
hundreds' place. Hence, the difference between 653 and 476 is 177. 
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Rule. — 1. WriU the subtrahend under the minuend, placing 
units of the same order in the same column. 

2. Begin at the right hand, and take each figure of the 
subtrahend from the figure above ity and write the result un- 
derneath, 

3. If any order of the subtrahend is greater than the same 
order of the minuend^ add 10 to the latter, and subtract* 

4. Then diminish by 1 the next higher order of the minuend^ 
and proceed as before, 

Pkoof. — Add the remainder to the subtrahend; if the sum 
is equal to the minuend, the work is correct. 

Instead of diminishing by 1 the next liigher order of the minuend^ 
practically we add 1 to the next higher order of the subtrahend. 

Copy, solve, and prove the following : 

(2.) (3.) (4.) (5.) (6.) 

Min. 439 674 523 834 423 

Sub. _m 327 J47 J63 ^76 

Bern. 267 

How many years from the date of each of the following 
events to the year 1887? 

7. Printing was invented in 1441. 

8 The telescope was invented by Galileo in 1610. 

9. First use of a locomotive in this country in 1820, 

10. First railway in the United States built in 1827. 

11. The first iron steamship was built in 1830. 

12. The first steamboat plied the Hudson in 1807. 

13. The first passage of the Atlantic by steam in 1839. 

14. The first lucifer match was made in 1829. 

15. The first steel pen was made in 1830. 

16. The first newspaper published in America in 1704. 

17. The electric telegraph first used in the TJ. S. in 1844. 
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Numbers composed of dollars and cents most be written as 
in addition. 

When one of the giyen numbers contains cenU^ and the 
other does not^ fill the vacant places with two ciphers. 



(18.) 
From 1325.17 
Take 84.36 



(19.) 
$279.00 
183.42 



(20.) 
$105.08 
67.00 



(21.) 

$7.00 

.84 



Subtract 

22. 20762 from 53120. 

23. $73.16 from $138. 

24. $247 from $382.28. 

25. $54.26 from $68.37. 

26. 2714 from 5945. 

27. $30.52 from $81.76. 



Prom 

28. $430.09 take $272.46. 

29. 15200 rods take 6472 rods. 

30. 120764 tons take 75028 tons. 

31. 3886 tons take 1763 tons. 

32. 8569 feet take 6245 feet. 

33. 9625 days take 7301 days. 



Find the difference between 

34. 1204 and 5379. 

35. 1370 and 1421. 

36. 8673 and 3560. 



37. $57.46 and $18.004-$24.25. 

38. $50.20 + $4.01 and $76.31. 

39. $98.76 and $30.46 + $43.04. 



40. 2762 + 10341 and 44701 + 1200 = ? 

41. 3000+42301 and 720 + 1684+7342 = ? 

42. What is the sum of 4062 and 12356, increased by the 
difference between 15000 and 975 ? 

43. From the sum of 23462 and 9030, subtract the differ- 
ence between 34000 and 7640. 

44. From the difference between 19876 and 6032, subtract 
the difference between 12000 and 673, 

45. A man has $10000. How much must he add to this, 
to be able to pay for a farm worth $13640? 

46. California contains 158933 square miles, and Texas 
237321 square miles. How much larger is Texas than Cali- 
fornia ? 
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47. A man having $15740.80, gave $5085 for a Btore, and 
$7640.75 for goods. How much money had he left ? 

48. A merchant bought a quantity of goods for $1248.66, 
and sold them for $1540. What did he gain ? 

49. A man bought a western farm for $22700 ; he expended 
$4375 for improvements, and $2862 for stock: he sold the 
whole for $32000. Did he gain or lose, and how much ? 

60. A man willed $125000 to his wife and two children. 
To his son he gave $44675, to his daughter $26380, and the 
remainder to his wife. What was his wife's share ? 

A convenient method of subtracting the sum of two or more 
numbers from another: 

51. Prom 948 subtract (325+106 + 82). 

Explanation. — Write the numbers as in addition, 
pladnpr the minaend at the top. 

Then add and subtract, thus : 2, 8, 18, and 6 more make 
18 ; write 5 in the remainder, and cany 1 to the next col- 
umn. 1, 9, 11, and 3 more make 14 ; write 3 in the remain- 435 
der, and carry 1 to the next column. 1, 2, 5, and 4 more make 9 ; write 
4 in the remainder. 

If the work is correct, the sum of the remodrhder and the parU of the 
subtrahend will equal the minuend. 

In like manner, solve and prove the following: 






(52.) 


(53.) 


(54.) 


(55.) 


Min. 


7362 


6704 


2400 


$350.00 




(2043 


(2362 


( 841 


( 145.73 


Sub. 


■|l525 


\ 501 


•| 365 


\ 80.50 




1 367 


( 96 


( 42 


( 10.26 



56. Mr. Jones having $12470, paid 14070 for a house, $927 
for furniture, and $1000 for improvements. How much 
money had he left ? 
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57. If a man's income is $10000 a year, and he pays 11500 
for rent, $1250 for provisions, $375 for taxes, and $1463 for 
other expenses, how much has he left ? 

58. A merchant of Nashville goes to New Orleans with 
$21600. He invests $7638.50 in groceries, $3210.65 in crock- 
ery, $1245.18 in woodenware, and the remainder in hard warn 
How much does he invest in hardware ? 

59. A man owns property valued at $75860, of which $45640 
is invested in real estate, $25175.75 in personal property, and 
the remainder he has in bank. How much has he in bank ? 

60. A man deposited in bank $8752 ; he drew out at one 
time $4234, at another $1700, at another $962, and at another 
$49. How much had he remaining in bank ? 

61. A man buys goods as follows : groceries for $9.68 ; dry 
goods for $7.49 ; clothing, $19.95 ; nails for $2.58 ; and a plow 
for $9.75, and pays for them with a 50-dollar bill. How much 
change does he receive ? 

62. A gentleman possessing $47840, at his death gave to 
each of his two sons $18755, and the remainder to his daugh- 
ter. How much did the daughter receive ? 

63. Three persons bought a hotel valued at $42075. The 
first agreed to pay $8375.50, the second agreed to pay twice as 
much, and the third the remainder. How much was the 
third to pay ? 

64. A man invests in trade at one time $680 ; at another 
time $820 ; at a third time $1580 ; and on a fourth occasioQ 
$420. How much must he add to the sum of these that the 
amount may be $5000 ? 

65. A man bought a western farm for $22700 ; he expended 
$4375 for improvements, and $2862 for stock : he sold the 
whole for $32000. Did he gain or lose, and how much ? 
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INDUCTIVE EXERCISES. 

46. 1. At 6 cents each, what is the cost of 4 oranges ? 

2. How many cents are 6 cents -h 6 cents + 6 cents + 6 cents ! 

3. What is the sum of 6 cents taken four times? 

4. Add by 6's to 24; by 4's to 24 ; by 3's to 24; 8's to 24. 
6. How many are four 6's, or 4 times 6? Six 4% or 6 

times 4? 

6. Do the results differ? Why not? 

7. James bought 5 pencils, at 7 cents each ; how many 
times 7 cents did he pay ? What is the sum of 7 cents re- 
peated 5 times ? 5 times 7 = ? 

8. Add by 7's to 35 ; by 5's to 35. 

9. What is the difference between five 7's and seven 5's ? 

10. What is the sum of 8 repeated 3 times ? Of 3 repeated 
8 times ? How many are 8 + 8 + 8 ? 3 times 8 = ? 

11. What sum is produced by taking $8 five times ? 

12. What is produced by taking 9 as many times as there 
are units in 3 ? In 4 ? In 5 ? 

13. At $6 a ton, what is the cost of 5 tons of coal ? 

Analysis. — Since 1 ton of coal costs $6, 5 tons cost 5 times $6, or $80 
Hence, 5 tons of coal cost $30. 

14. What is the unit of $6 ? Of 5 ? Of the number pro- 
duced by taking $6 five times ? 

15. Should we repeat $6 five times, or 5 six times? Why ? 

16. What will the unit of the number produced always be 
like? Ans, Like the unit of the number repeated. 
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DEFINITIONS. 

47. Multiplication is the process of taking one of two 
nnmbers as many times as there are units in the other. Or, 

It is a short method of adding equal numbers. 

1. The xnilltiplioand is the nmnber taken or multiplied. 

2. The multiplier is the number by which to multiply. 
. It shows Jiow many times the multiplicand is taken. 

3. The product is the result found by multiplication. 

4. The multiplicand and multiplier are called factors, because they 
produce the product. 

48. The Sign af multiplication is x . It is read 
iimes, or multiplied by. 

When placed between two numbers, it shows that they are to be mul 
tiplied together. Thus, 9 x 7 is read, 9 multiplied 6y 7, or 7 tmu Q. 



86 MULTIPLICATION, 

49. Brief and rapid oral exercises should frequently be 
given the pupil upon the tables^ and in the fundamental 
operations of numbers. 

Pupils may be exercised in multiplication upon Tables 1 
and % as follows: 

1 First, by columns, aJt 9ight^ give the product of each number and the 
one below it. Ttien taking two columns, give the product of each pair of 
numbers. 

2. Then practice on each line from left to right, and from right to left. 
Then, taking two lines, give the successive products at sight. 

3. Next, multiply the numbers in each line and coluom by 2, 3, 4^ 5, 
etc., to 12, in every case naming only results. 

The following device, or the Arithmetical Chart, which is 
constructed on the ^me plan, is peculiarly adapted to facili- 
tate the memorizing of the tables. 

Explanation. — 1. Draw on the slate or 
board a small square, and around the inside 
write the numbers from 1 to 12 inclusive, in 
re/;ular order, as shown in the diagram. 

2. In the centre write one of the numbers, 
as 2, for a multiplier. Commencing with 1, 
read rapidly the product of the central iBgure 
and each figure in the margin, first, to the 
righty then to the left, naming only results ; 
thus, 2, 4, 6. etc. Or read from the open hook, 

8. Next practice, in the same manner, with the numbers in the top 
and the bottom lines, and in the right-hand and left-hand columns. 

4- Then use successively the figures in the margin as multipUers, and 
the central figure as the multiplicand. 

6. Now, to vary the exercise and test the pupil, the teacher may point 
in rapid succession to the numbers in the margin, without regard to the 
order of arrangement, and the pupil, as promptly, give the product, 

6. By erasing the central number, and inserting another, a new table 
and set of products are provided. 

7. In like manner, continue this exercise until all the numlwrs in the 
margin have been used as central numbers. 

& A few minutes, at each recitation, devoted to this drill exercise, on 
the board, or chart, will soon mabs the pupils familiar with the tables. 
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50. An abstract number is a namber in which the 
kind of unit is not named. 

Thiis, 4, 7, 9« 15, 40, are abstract numbers. 

51. A concrete number is a namber in which the 
kind of unit is named. 

Thus, 3 men^ 7 TiourSt 9 t(m8 are concrete numbers. 

53. The parenthesis, ( ), and vinculum, , con- 
nect terms, and show that the numbers included by them are to 
be treated as one nufnber. The signs + and — symrateiermB. 

Thus, 24 X (12-7) signifies that 24 is to be multiplied by the difference 
between 12 and 7. 

INDUCTIVE EXERCISES. 

53. 1. What is the product of 8 cents multiplied by 6 ? 

2. What kind of number is the multiplicand? 

3. What kind of number is the multiplier f 

4. What kind of number is the jororfwc^f 

5. Name two numbers that are like and abstract. 

6. Name two numbers that are like and concrete. 

7. What is the product of 12 feet multiplied by 7 ? 

8. What is the product of 9 multiplied by 6 ? 

9. What kind of numbers are the factors t The product ' 

10. What two parts in multiplication are always like 
numbers ? 

11. Can you multiply 8 miles by 7 days ? Why not. ^ 

Pbikciples. — L 77ie multiplier is always regarded as an 
abstract number. 

IL The multiplicand and product are like numbers, ana 
may be either concrete or abstract. 

In examples containing concrete numbers, the concrete number is the 
tnte muUiplicandt but when it is the smaller, it is often, for convenience, 
used abstractly as the multiplier. 
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^4t. The pupil may read the following rapidly, from the 
open book, thus : 64, 74 ; 36, 26 ; 15, etc.* 



8x 8 + 10 = 

9x 4—10 = 

12 X + 15 = 

10x12—25 = 

\ 0x11 + 12 = 

8x4 = 
3x9 = 



10 X 10—14 = 
7x12 + 16 = 

8x 5— 7 = 
X 12 X 8 = 
3x12+ 8 = 

9x5= 9x12 = 

7x11= 11x10 = 



0x5 = 



12x 6 = 



10 X 12 = 



15 X 2 + 15 = 
11x11— 9 = 
12 X + 25 = 
10x12—16 = 
12x11—12 = 

lOx 8 = 
9x7 = 
9 x 11 = 



The pupil may make applied examples for the above. Thus, for 8 x 4 : 
*' What \vill 4 pounds of sugar cost, at 8 cents a pound ? '' Another pupil 
may solve it thus : "4 pounds of sugar will cost 4 times 8 cents, or 82 
cents." For 3x9: " If a bag holds 3 bushels of wheat, how many bushels 
will 9 such bags hold?" etc. 

OflAL EXEflClSES. 

Find the result : 

1. Of 5 times 6 wmYs f Of6x5? Of 8x6? 

2. Of 5 times 6 ^ews f Of 60x5? Of 80x6? 

3. Of 5 times 6 hundreds? Of 600x5? Of 800x6? 

4. Of 5 times 6 thousands ? Of 6000x5? Of 8000x6? 

5. Of 7x5? 70x5? 700x5? 7000x5? 

It will be observed that the product of 6 by 6 is the same, whatever 
order of units 6 may represent. 



Find the product of 



6. 8 by 5. 

7. 9 by 6. 

8. 7 by 8. 

9. 12 by 4. 



10. 60 by 4. 

11. 80 by 6. 

12. 40 by 8. 

13. 50 by 9. 



14. 400 by 6. 

15. 300 by 9. 

16. 800 by 7. 

17. 900 by 8. 



18. 3000 by 7. 

19. 5000 by 6. 

20. 2000 by 9. 

21. 7000 by 8. 



Table No. 2 will furnish additional exercises of this kind. 

* For suffgestions on the ri^ht use of signs, see notes on page 55. 
f Multiplying any number by produces ; and multiplying by any 
number produces 0. Thus, 9 x 0, or x 9 = 0. 
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22. When we say, multiply 8 by 7, what do we mean? 

23. In the statement, 9 times 112 are $108, name the mal- 
tiplicand ; the multiplier ; the product ; the factors ; the 
abstract number; the concrete numbers ; the like numbers. 

24. Name the two factors of 25 ; of 27; of 35 ; of 63. 

25. How. many are 2 times 5 times 8 cents ? Of what are 
% 5, and 8 factors ? 

26. Name three factors of 24 ; of 36 ; of 40. 

27. At 18 a ton, what is the cost of 4 tons of coal ? 

Ans. $8 +18 + $8 + $8, or 4 times $8 = 132. 

28. What is the cost of 6 hats, at $5 a piece ? At $7 ? 

29. At 9 cents each, what will 6 melons cost? 8 melons? 

30. How many are 7 times $5, minus $6 ? Plus $10 ? 

31. How many are 10 times 6 bushels, plus 12 bushels? 

32. How many are 6 times 12 miles, less 20 miles ? 

33. James gave 5 cents apiece for 6 oranges. How much 
change should he receive for 50 cents ? 

34. How much more than $35 will 5 barrels of flour cost, 
at $8 a barrel ? 

35. Oeorge had 10 cents, and James had 5 times as many. 
How many had both ? 

36. A man paid $4 a yard for 12 yards of cloth, and had 
$10 left? How much money had he at first ? 

37. What will be the cost of 6 cows at $26 each ? 

Analysis.— Six cows wiU cost 6 times $26. 6 tipies 6 units are 36 
units, or 3 tens and 6 anits, and 6 times 2 tens are 12 tens, which, plua 
3 tens and 6 units, are 15 tens and 6 units, or 156. Hence, 6 cows wiU 
cost $156. 

38. If the cars run 25 miles an hour, how far will they run 
in 7 hours ? In 6 hours ? 

39. If a house rent for $21 a month, what is the rent for 6 
months ? 8 months ? 10 months ? 

40. When eggs are 18 cents a dozen, what is the cost of 
5 dozen? Of 6 dozen? Of 10 dozen? 
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41. How much less than 164 will 6 barrels of flonr cost, at 
$9 a barrel ? How much more is 6 x 12 + 9 than 7 x 9—3 ? 

42. What is the difference in cost of 8 cords of wood, at $3 
a cord, and 6 tons of coal, at 15 a ton ? 

Find the required term in the following equations : 



43. 4x10—4x5 = ? 

44. 8x5+6 + 10 = ? 

45. 50—5x0+7 = ? 

46. 8x4—6x0 = ? 

47. 4x10+3 + ? = 50. 



48. 0x7 + 8+? = 40. 

49. 12+4+8 X? = 32. 

50. 9x8 + 10—? = 75. 

51. 28— 20+4 X? = 56. 

52. 61 + 7— ?x 10 = 4a 



WRITTEN EXERCISES. 



55* When the multiplier consists of one fig^are. 



1. Multiply 374 by 4. 

Explanation, — 67 this metliod, the result 
is obtained by addition. Since the units, tens, 
and hundreds in 374 are each to be taken 
4 times* the result is obtained by writing 374 
four times in a column, and finding the sum. 



First. 
374 
374 
374 
374 



Equal ptrts. 



1496 Sum. 



Second. 

Hnltiplicand, 374 
HnlUpUer, 4 

Froducl, 



1496 



Explanation. — The preceding method is 
much shortened by mvUiplicaticm, Write the 
multiplicand 374 but once ; and since its parts, 
8 hundreds, 7 tens, 4 units are each to be taken 
4 times, write the multiplier 4 under the units, 
and multiply ; thus, 4 times 4 units are 16 units, or 1 ten 6 units. Write 
the 6 units in units' place, and add the 1 ten to the product of the tens. 

Next, 4 times 7 tens are 28 tens, and the 1 ten added make 28 tens, or 
2 hundreds 9 tens. Write the 9 tens in tens' place, and add the 2 hun 
dreds to the product of the hundreds. 

Lastly, 4 times 3 hundreds are 12 hundreds, and the 2 hundreds added 
make 14 hundreds, or 1 thousand 4 hundreds, which write in the hun- 
dreds' and thousands' places. 

Hence, the product 1496 is the same as the mm of its equal parts. 
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Solye by both methods. 



2. 3 times 84. 

3. 4 times 135. 



4. 5 times 234. 

5. 6 times 352. 



6. 4 times 1204. 

7. 5 times $425. 



8. Multiply 4621 by 4; by 5 ; by 6 ; by 7. 

9. Multiply 3062 by 6 ; by 7 ; by 8 ; by 9. 

10. Multiply 5604 by 3 ; by 6 ; by 8 ; by 5 ; by 7. 

11. Multiply 28314 by 4 ; by 6; by 8; by 9 ; by 5. 

12. What will be the cost of 231 tons of coal at 19 a ton f 

Althongli $9 is the true muUiplieand, for convenience we may use it 
as the maltiplier, and 231 as the multiplicand ; but the product is ddUan, 
becanse the trae multiplicand is dollars. 

This is obvious, since 231 tons at $1 a ton would cost $281, and at $9 
a ton, 9 times $231. 

13. What cost 2140 barrels of flour, at 18 a barrel ? 

14. What cost 1238 cords of wood, at $5 a cord? 

15. What cost 752 pounds of nails, at 7 cents a pound ? 
Solution. — 1 cents x 753 = 6264 cents = $52.64 

When either factor contains cents, the product is cents, and 
may be changed to dollars and cents by putting the point ( . ) 
two places from the rights and prefixing the sign ($). 

(16.) (17.) (18.) (19.) 
Multiply $43.72 $136.04 87 cents. $2.06 
By 8 7 9 6 

Product, $349.76 $952.28 $7.83 $12.36 

20. At 6 cents a pound, what cost 675 pounds of rice ? 

21. At $4.37 a yard, what is the cost of 7 yards of cloth? 

22. What cost 326 tons of coal, at $6 a ton ? 

23. What cost 379 pounds of nails, at 6 cents a pound ? 

24. At $6.75, what will 7 tons of coal cost ? 
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56« When the multiplier consists of two or more 
figures. 

1. Multiply 736 by 45. 

Explanation.— Write MnitipUcand. 736 

the multiplier under the MultipUer. 45 

multiplicand, like orders 

of units in the same col- Ist partial prod. 3680 = 736x5 

amn. ad partial prod. 2944 = 736 X 40 

Since the multiplier, 45, Entire prodoct 33120 = 736x45 

consists of 5 units 4 tens, 
the multiplicand is to be taken 5 times plus 40 times, or 45 times. 

5 times 736 is 3680, th&jvrat partial product ; 4 tens or 40 times 736 is 
29440, the second partial product. 

The sum of the partial products is the entire product, 83120. 

Ill like manner, multiply 



2. 475 by 27 ; by 38. 

3. 678 by 36 ; by 47. 



4. $36.42 by 28 ; by 46. 

5. U70.45 by 65 ; by 82. 



EuLE. — 1. Write the multiplier under the multiplicand^ 
placing units of the same order in the same column. 

2. Beginning at the right, multiply each order of the multi' 
plicand by each order of the 7nultiplier, successively, and place 
the right-hand figure of each partial product under t/ie order 
of the multiplier used. 

3. The sum of the partial products is the required product. 

When there are ciphers in the multiplier, multiply by the significant 
figures only, since the product of any number by is 0. 

6. Multiply 6432 by 75 ; by 67; by 136 ; $36.45 by 34 ; by 
87 ; by 126. 

7. Multiply 23072 by 128 ; by 243 ; by 307 ; 1142.50 by 63; 
by 234 ; by 325. 

8. What will be the cost of building a line of telegraph 274 
miles long, at $967 a mile ? Of a brick wall 684 rods long, at 
$132 a rod ? 
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9. If 1049 ponnds of seed cotton be raised from an acre of 
land^ how many pounds will 386 acres prodace ? 

10. If a cotton mill manafactures 628 yards of cloth in a 
day^ how many yards can it make in 297 days ? 



What is the product 

11. Of 2572 bushels by 94 ? 

12. Of $403.06 by 127 ? 

13. Of 86072 pounds by 208 ? 

14. Of 316 times $487.46 ? 

15. Of 507 times 30975 days ? 

16. Of 325 times 6408 cents? 



17. Of 370607 by 4071 ? 

18. Of 600326 by 2645 ? 

19. Of 730096 by 5006 ? 

20. Of 2407068 by 3406 P 

21. Of 408091 by 2407 ? 

22. Of 73069 by 46035 ? 



Find the cost 

23. Of 386 railway coaches, at $7034.75 each. 

24. Of 67 hogsheads of sugar, at $37.75 a hogshead? 

25. Of 2347 acres of land, at $136 an acre? 

67. The process of finding the product of scTeral factors, 
by multiplying the first by the second, and the result by the 
third, and so on, is called Continued Multiplication. 

Thus, 126x73 = 9073, or, 136x3x4x6 = 9072. 

Principle. — The product of any number of factors in con- 
tinued multiplication will be the same, in whatever order they 
are used. 



Multiply 

1. $73.04 by 48, or 8x6. 

2. 50076 by 72, or 6 x 4 x 3. 

3. 46502 by 84, or 7 x 4 x 3. 

4. $206.14 by 96, or 4 x 4 x 6. 

9. 127 X 48 X 12 = ? 

10. 325 X 25 X 127 = ? 

11. 769x204x0 = ? 

12. 2070 X 68 X 102 = ? 



5. $780.91 by 108. 

6. 140086 by 120. 

7. 380509 by 144. 

8. $557.52 by 240. 

13. 376 X 206 X 244 = ? 

14. 932 X 95 X 462 = ? 

15. 2008 X X 187 = ? 

16. 730GxSQ^X^^^V=^ 
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17. A merehant bought 29 pieces of cloth, each piece con- 
taining 47 yards, at 18 a yard. What was the cost of the 
.whole ? 

18. What will be the cost of 45 sets of Cyclopaedias, each 
set containing 16 volumes, at $7 a volume ? 

19. How many yards of sheeting in 57 bales, each bale con 
taining 26 pieces, and each piece 44 yards ? 

20. What is the cost of 128 barrels of beef, each containing 
216 pounds, worth 13 cents a pound ? 

21. Three schooners ship 239 cords of wood each, and a 
fourth ships 248 cords. What is the value of the whole at 
$4.25 a cord? 

58* When there are ciphers at the right of one, or of 
both factors* 

236 

1. Multiply 236 by 100. ^qq 

Explanation. — Since removing a fignre one place to 23600 

the left increases its representative value ten times 
(17-11), annexing a cipher to a nnmheT miUtiplies it hj 10; annexing 
two ciphers multiplies it by 100, etc. 

840 

2. Multiply 840 by 300. 3qq 

Explanation.— 840 = 84 x 10, and 300 = 3 x 100. 252000 
first multiply together the two factors 84 and 3, and then 
multiply their product 262 by 10x100, or 1000, by annexing three 
ciphers, which gives 252000, the required product. 

EuLE. — To the product of the significant figures annex ai 
many ciphers as there are on the right of both factors. 

1. For an occasional exercise, require the pupil to give at sight the prod- 
ucts of each number in columns of Drill Table No. 1 multiplied by 10, 
20, 30, to 90 ; then by 100, 200, 800, etc., and then by 1000, 2000, 3000, 
etc. See pages 16 and 24. 

2. These combinations should be made from dictation as well as at 
Bight. 
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What is the product 

3. Of 436 by 10? by 100 ? by 1000? by 10000? 

4. Of 2340 by 60 ? by 500 ? by 3200 ? by 25000 ? 

5. At $160 an acre^ what will 500 acres of land cost ? 

6. At 19 a barrel; what is the cost of 1200 barrels of flonr ? 

7. A merchant bought 240 barrels of flour for 11920, and 
iold it at $10.50 a barrel. What did he gain ? 

8. What is the difference in the cost of 48 horses, at $184^0 
each; and 130 sheep at $4.80 a head ? 

9. K a man buys 40 acres of land at $35 an acre, and 56 
acres at $29 an acre, and sells the whole at $32 an acre, what 
does he gain or lose ? 

10. If my income is $3000 a year, and my expenses $40 a 
week, what do I save in a year f 

11. From 207300 — 236 x 48 take 976 x 98 + 10050. 

12. Multiply 675 -^ (77 + 56) by 3 x 155 — (214 — 28). 

13. Bought 150 barrels of flour for $1050, and finding 25 
barrels worthless, sold the remainder at $8.50 a barrel. What 
was gained or lost ? 

Find the amount of each of the following bills: 

14. M. H. Decker, 

Bought of Wm. 0. Dbyeb. 
136 bushels of oats, at $.37 a bushel. 
66 barrels of potatoes, at $2.50 a barrel. 
17 tons of hay, at $16.75 a ton. 
42 cords of wood, at $3,125 a cord. 

15. Geo. McDougal, 

Bought ofJoB^N Olaek & Co. 
128 tons of coal, at $5.25 a ton. 
1600 pounds of bar lead, at 6^ a pound. 
750 pounds of printing paper, at 12^ a pound. 
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16. Thos. McMlLLAlS^. 

Bought of Samttel Stoke & Ca 

25 barrels of mess pork, at $16.25 a barrel. 

14 tubs of butter, of 64 pounds each, at 28^ a pound* 

36 barrels of winter apples, at $4.18 a barrel. 

16 barrels of flour, at $7.84 a barrel. 

17. A flour merchant bought 1500 barrels of flour, at $7 a 
barrel ; he sold 800 barrels at $10 a barrel, and the remainder 
at $6 a barrel. What was his gain ? 

18. A farmer exchanged 584 bushels of wheat at $2 a 
bushel, for 78 barrels of flour at $9 a barrel, and received the 
balance in money. How much money did he receive ? 

19. Two persons start from the same point and travel in 
opposite directions ; one travels at the rate of 32 miles a day, 
the other at the rate of 39 miles a day. How far apart will 
they be in 14 days ? 

20. A planter sold 209 bales of cotton at $76 a bale, and 
from the proceeds he bought 107 acres of land, at $60 an 
acre, 18 mules at $75 each, and 4 pairs of horses at $218 a pair. 
How much money had he left ? 

21. A man bought 45 acres of land at $38 an acre, and 
76 acres at $47 an acre, and sold the whole at $45 an acre. 
Did he gain or lose, and how much ? 

22. A man owing $15760, gave in payment 5 lots of land 
worth $730 each, 6 horses valued at $226.50 each, an interest 
he owned in a coal mine, worth $2000, and $1589.80 in money* 
How much did he still owe ? 

Complete the following equations : 

23. (142 + 405) X (1000—850)— 5000 = ? 

24. 97x1000- (75x500— 420) + 1500 = ? 

25. $73.46— ($.94 +$3. 02) + $47x35 = ? 

26. $246.08 X 104 + ($2000— $240.50) x 10 = f 
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INDUCTIVE EXERCISES. 

69. 1. How many 4's are 12 ? Are 16 ? Are 24? 

2. How many men are 12 men less 6 men, less 6 men ? 

3. How many feet are 16 feet — 4 feet — 4 feet — 4 feet — 
4 feet? 

4. How many times can 6 men be taken from 12 men ? 
4 feet from 16 feet? 

5. How many 6's in 12 ? 4's in 16 ? 5's in 20 ? 

6. How many times can 6 yards of cloth be cut from a piece 
containing 24 yards ? 

7. How many 6's in 24? 4's? 8's? 2's ? 3's? 12*8? 

8. How many times can 5 gallons be taken from a cask 
containing 30 gallons ? How many 5's in 30 ? 

9. Can we say 5 gallons are contained in 30 gallons 6 times? 
Why? 

10. Into how many eqtial parts are 30 gallons separated ? 

11. What is the size of each part ? How many 6's in 30 ? 

12. Distribute 20 cents equally among 4 boys ? How many 
cents will each receive? 

13. Can we say, 4 boys are contained in 20 cents 5 times ? 
Why not ? 

14. Can we subtract 4 boys from 20 centsy 5 times ? Why 
not? 

15. When we find how many times 6 cents is contained in 
60 cents, what kind of a number is the result ? 

16. When we find one of the 6 equal parts of 60 cents, what 
idnd of a number is the result ? 
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DEFINITIONS. 

60. IHvision is the process of finding how many times 
one number is contained in another of the same kind. Or, it 
is finding one of the equal parts of a number. 

1. The dividend is the n amber to be divided. 

2. The divisor is the number by which to divide. 
8. The quotient is the result of the division. 

4. The remainder is the part of the dividend remaining when the 
division is not exaciy and must always be le^ than the divisor. 

61. The Sign of division is h-, or : . It is read 
divided by. 

Thus, 86-!-9, or 86 : 9, is read, 86 dimded by 9. 

Division is also indicated by writing the dividend over the 
divisor, with a line between them ; or, by writing the divisor 
at the left of the dividend, with a curved line between them. 

Thus, Y, or 6) 24, is read, 24 dimded by 6. 

Division may also be regarded as a short method of perform- 
ing several subtractions of a number. 

Thus, 15—5—5—5 = 0. Since 5 can be taken from 15 three times, 
there are three 5's in 15, or 5 is contained in 15, 8 times. 

62. Since one number is contained in another as many 
times as it is a factor of the other, division may be regarded 
as the reverse of multiplication. 

In multiplication, both factors are given to find the product; 
in division, one factor and the product (answering to the divi- 
dend) are given to find the other factor^ which answers to the 
quotient 

Thus, 6 X 4 = 24, the factor 6 bein^ taken 4 times; hence, there are 
four 6'8 in 24, or 6 is contained in 24, 4 times. 

The divisor and quotient are iAiQ factors of the dividend. 
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63. The object of division is twofold: 

First. To find how many times one number is contained in 
another of the sarne kind. 

Second. To separate a given number into as many eqtial 
parts as there are units in another. 

Thus, if 80 cents are divided equally among a number of boys, giving 
)ach boj 5 cents, how many boys are there ? 

Here the whole number and one of the equal parts are given, to find 
the number of equal parts. 

Again, if 30 cents are divided equally among 6 boys, how many cents 
does each boy receive ? 

Here the whole number and the number of equal parts are given, to 
find the ske or mtue of one of the equal parts. 

64, The equal parts of a number or thing are named 
according to their size or number. Thus, 

1. If a number or thing is separated into two equal parts, each 
part is called one half. Written^ i« 

One half (i) of 16 is 16-^-2 = 8 ; ^ of 12 is 12^2 = 6. 

2. K a number is separated into three equal parts, each part 
is called one third. Written j -' 

One third (i) of 21 is 21-r-3 = 7 ; ^ of 24 is 24-^3 = 8. 

3. If a number is separated into four equal parts, each part 
is called one fourth. Written, A- 

One fourth {\) of 28 is 28-r-4 = 7; i of 40 is 404-4 = 10. 

4. In like manner, we obtain the parts named ^/^, sixths^ 
sevenths, eightlis, twentieths, etc. 

5. How is one of 2 equal parts, or one halfot a number found ? 
One of 3 equal parts, or one third f One of 8 equal parts, or 
(me eighth 9 One of 12 equal parts, or one twelfth f 

6. The equal parts into which a number or thing is divided 
are cailed fractional parts, or fractions. 
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Pbii^^ciples. — To find how many times one number is con- 
tained in another: 

1. TTie divisor and dividend must be like numbers, and the 
quotient an abstract number. 

To find one of the equal parts of a number : 

II. The dividend and quotient must be like numbers^ and 
the divisor an abstract number. 

III. Tlie dividend is the product of the divisor and the quo- 
tient. 

DRILL EXERCISES.* 

66. 1. The product of two factors is 48 miles, and ofie 
of the factors is 8 miles; what is the other ? If one factor is 
6 miles, what is the other ? Why ? 

2. If the dividend is 84 feet and the divisor 12 feet, what ia 
the quotient ? If the divisor is 7 ? 

3. How many 2's in 8 ? In 80 ? In 800 ? In 8000 ? 

4. How many 4's in 8 ? In 80 ? In 800 ? In 8000 ? 

6. How many 6's in 12 ? In 120? In 1200 ? In 12000? 

6. How many 8's in 16 ? In 160? In 1600? In 16000? 

7. How many times 5 feet are 10 feet ? 100 feet? 1000 ft? 

8. How many times $8 are 116 ? 1160? $1600? 

9. How many times 10 men are 60 men ? 7 days are 42 
days? 8 miles are 64 miles ? 

10. If an acre of land is divided into 3 equal parts, what is 
each part called? If into 4 equal parts? 5? 6? 7? 8? 9? 
10? 12? 15? 20? 

11. What is one third (i) of 24 cents? Of 36 men? 

12. What is one fourth (i) of 32 rods ? One sixth ({■) of $60? 

13. What is one eighth of 72 miles ? One ninth of 54 acres ? 
One twelfth {^) of 84 bushels ? 

14. How do we obtain |, ^, J, ^, etc., of any number? 

* The following dictation and oral exerciBes and examples arc intended aimplj m 
modeU or/omw, each to he largely increased, at the option of the teacher. 
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15. If 36 marbles are equally divided among 4 bojs, what 
part of 36 marbles does each boy receive ? If among 9 boys? 

16. If $40 are paid to 8 men in equal parts^ what part of 
140 is paid to each man ? If paid to 5 men ? 

17. What is \ of 42 gallons ? i of 64 feet ? | of 66 rods ? 

18. What is yV of 1^0 men ? J o* 108 acres? ^ of $120 ? 

19. How many is 7 times ^ of 20 ? 9 times \ of 36 bushels? 

20. How many is 8 times ^ of 60 days ? 10 times ^ of $72 ? 

21. What is i of 4 times 6? i of 6 times 8? i of 2 times 12? 

22. What is t of 9 times $4 ? | of 3 times 7 pints ? 

23. What is \ of 10 times 6 acres ? ^ of 8 times 9 pounds ? 

24. What part of 4 is 1 ? Is 2? Is 3 ? 
Analysis.— C>7»« is } of 4; 2 is 2 times ^, or } of 4; 8 is { of 4 

25. How do we obtain one fourth of a number? Two 
fourths ? Three fourths ? Two thirds ? 

26. What part of $5 is $1 ? Is $2 ? Is $3 ? Is $4 ? Of 6 
pounds is 1 pound ? 2 pounds ? 3 pounds ? 5 poui^ds ? 

27. What part of 7 is 3 ? Of 8 is 5? Of9is2? 

28. Seven are how many times 3 ? 

Analysis. — Three is in 7, 2 times and 1 remainder, wliicli is ^ of 3. 
Hence, 7 is 2 times 3 and \ of 3. 

29. 13 are how many times 4? Ans. 3 times 4 and J of 4. 

30. 35 are how many times 8 ? Ans. 4 times 8 and | of 8. 

31. 42 are how many times 4 ? 6? 6? 7? 8? 9? 10? 

32. 63 are how many times 5? 6? 7? 8? 9? 10? 12? 

For additional exercises, use Drill Tables Nos. 1 and 2. 

For example, in Drill Table No. 1, divide 10 by each number in a col- 
nmn, naming only the quotient and remainder. In the same way, divide 
11. 12, etc., to 20. 

Takii^ tUH) columns, divide the larger number by the smaller, naming 
the quotient and remainder. Taking three columns, divide the product 
of the first and second numbers by the third. 

Many similar exercises for drill and dictation may be arranged from 
these tables by the apt teacher. 
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66. The pupil should e;arly learn by practice to divide any 
number not greater than 100 by any number not greater than 
12, and give the result at sight. The following methods will 
afford a pleasant exercise, and help in so desirable an acquisi- 
tion for business purposes : 

1. First, to divide any number, aa 85, by the numbers less than 13. 

Write on the slate or board the following forms of expression : 

35_35_85_35_85_85_86_35_ 
4~"6""8""5""l6""7""ll 9~ 

The answers should be given oraUy, and not written ; and the remain- 
ders may be read, either as so many '' remainder/' or in fractional form ; 
thus, 85 is 8 times 4 and 8 remainder; 5 times 6 and 5 remainder, etc; 
or thus, 35 is 8 times 4 and ^ of 4 ; 5 times 6 and f of 6, etc 

In like manner, practice upon aU dividends, from 12 to 100 inclusive. 

2. Another and better method, since there will be less 
writing, is to use the same device, or the Chart, used to mem- 
orize the Multiplication Table. 

1. Draw on the slate or board a small 
square, and around the inside write the num- 
bers from 1 to 12 inclusive, without regard to 
order. 

2. In the centre, write for a dividend any 
number greater than 12 and less than 100, as 
87. Commencing with any number in the 
margin, as 2, use the consecutive numbers as 
divisors, reading to the rigJU around the 
square ; thus, 2 in 27, 18 times and 1 remain- 
der , 4 in 27, 6 times and 3 remainder, etc. ; or thus, 27 is 18 times 2 and 
one half (}) of 2 ; 6 times 4 and three fourths (f ) of 4, etc. In the same 
manner, commence and read to the kjt. 

8. Then the teacher may point in rapid succession to the different 
figures in the margin, and the pupil promptly give the result orquotient 

4. Then erase thfe number in the center, and insert another for a new 
dividend, which will give a new set of quotients, and so on, until aU the 
numbers from 13 to 100 have been used as dividends. 
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ORAL EXERCISES. 

67« !• How many yards of cloth, at $4 a yard, can be 
bought for $36 ? * 

ANAiiTSis. — ^As many yards as $4 are contained times in |86, which 
are 9 times. Hence, 9 yards can be bought for $86. 

2. At $6 a ton, how many tons of coal can be bought for 
$24? For $30? For $54? For $72? 

3. If 7 barrels of flour cost $63, what will 1 barrel cost ? 

Analysis. — Since 7 barrels cost $63, 1 barrel will cost 1 seventh of 
$63, or $9. 

4. If 6 barrels of flour cost $72, what will 1 barrel cost? 

5. If a man travel 48 miles in 4 hours, how far does he 
travel in 1 hour ? 

6. What will be the cost of 1 ton of coal, if 8 tons cost $64 ? 

7. If a farm of 120 acres is divided into 12 equal lots, how 
many acres does each lot contain ? 

8. At $9 a week, in what time will a man earn $36? $54? 
$72? $81? $108? 

9. If 4 barrels of flour cost $36, what will 7 barrels cost ? 

AKAiiYSis. — One barrel will cost 1 fourth of $36, or $9 . and 7 barrels 
will cost 7 times $9. or $63. 

10. What cost 12 yards of cloth, if 6 yards cost $24? 

11. If 8 yards of silk cost $32, what will 12 yards cost? 

12. What will 15 sheep cost, if 5 sheep cost $35 ? 

13. How many cords of wood, at $4 a cord, will pay for 6 

barrels of flour, at $8 a barrel ? 

ANAiiTSis. — Six barrels of flour will cost 6 times $8, or $48 ; and $4, 
the price of 1 cord of wood, are contained in $48, 12 times. 

14. How many days' labor, at $4 a day, will pay for 3 tons 
of coal, at $6 a ton, and 2 tons of hay, at $15 a ton ? 



* The teacher should make plain the two forms of divisioQ, as shown in exam\^ea 
1 and 8, and require the proper solution for each ezttaiple. 



54 DIVISION, 

15. How many pounds of meat, at 12 cents a pound, will 
cost as much as 9 pounds of cheese at 8 cents a pound ? 

16. If a stage run 45 miles in 5 hours, how far will it run 
in 7 hours? In 9 hours? In 12 hours ? 

17. What cost 9 quarts of milk, if 4 quarts cost 24 cents ? 

18. How many bags will be required to hold 108 bushels of 
wheat, if 4 bags bold 9 bushels ? 

19. If 5 barrels of flour are worth 160, how many cords of 
wood at 14 a cord will pay for 3 barrels ? 

20. If 12 yards of cloth cost 140, for how much must it be 
sold a yard to gain $20 ? 

21. If 8 yards of cloth cost $35, for how much a yard must 
it be sold to gain $13 ? 

22. A man received $50 for 5 barrels of pears, and paid all 
but $14 for 4 chairs. What did each chair cost ? 

23. What is the value of 5 tons of hay, at the rate of $48 
for 4 tons ? 

24. If 6 bushels of wheat are worth $12, how many bushels 
of wheat must be given for 9 tons of hay, worth $10 a ton ? 

25. If 15 days' work will pay for 10 cords of wood, at $3 a 
cord, what is the price of 1 day's labor? 

26. If a man receive 16 pounds of sugar in exchange for 20 
pounds of cheese at 8 cents a pound, what is the price of the 
sugar per pound ? 

27. A newsboy sold 24 papers at 4 cents each, and thereby 
gained 48 cents. At what rate did he buy the papers ? 

28. If a woman pay 60 cents for some lemons, at the rate 
of 10 cents for 6, and sell them at the -rate of 9 for 20 cents, 
how many cents will she gain ? 

29. If a man earn $5 while a boy earns $2, how many dol- 
lars wiU the man earn while the boy is earning $18 ? 

30. A tailor bought 11 yards of one kind of cloth for $65, 
and 9 yards of another kind for $36. What was the diflerenoe 
in the price per yard ? 
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68. Two or more operations^ to be performed in the same 
example, are often indicated by the use of signs. Thus, 

1. To the product of 6 and 10 add 4, and divide the sum by 8. 

10x6 + 4 
TTri^ten, ■^^—^- = 8, for 10x6+4 = 64. and 64-1-8 = 8. 

Copy, read, and give the value of the following expressions : 

(2.) (3.) (4.) (5.) 

8x9—8. 6 + 12x7. 42+20—12, 42+72-^9. 

(6.) • (7.) . (8.) 

4x6+5x6 12x6—3x4 8x12—27-4-3 

9 6-f-2 9 

The operations of maltiplication and division, indicated bj signs, must 
be performed before those of addition and subtraction, unless otherwise 
indicated. 

The distinction between Utvm and factors must always be observed. 
Terms may be added or subtracted, but Jadors never. To illustrate, 
takj examples 2 and 3. Each expression is composed of two Urms^ one 
a rangle number, the other the product of two numbers. In Ex. 2, the 
term 8 is not to be subtracted from the factor 9, but from the product of 
8 and 9, or 72, which is the other term. In Ex. 8, 6 is not to be added to 
12, but to the product of 12 and 7, or 84. 

If the same are written thus, 8x9— 8, and (6+12)x7, the addition 
and subtraction must be performed before multiplication, and the ex- 
pressions wiU contain but one term each, composed of two factors, and 
equivalent to 8 x 1 or 8, and 18 x 7 or 126. 

This law or principle becomes more obvious if we substitute the let- 
ters a, b, and c for the figures, and express algebraically thus: axb—e, 
and a +6 X c, or ab—Ct and a-^hc. We can no more subtract 8 from 9, oi 
add 6 to 12 in the above examples, than we can subtract c from b, or 
add a to & in the algebraic expressions. 

The law is the same when the sign of division is used. 

In Ex. 8, the dividend is composed of two terms, 8 x 12 or 96, and 
27-+3 or 9, and is equivalent to 96—9. If expressed thus, (8 x 12— 27)-i-3, 
then 27 would be subtracted from the product of 8 and 12, and the re- 
mainder divided by 3. 
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By obseiring these few hints, and also, that all the nambers indaded 
by a parenthesis or a vincalam mnst be resolved into one number before 
they can be used with any other, mnch of the difficulty experienced toy 
the pupil in the use of signs will be obviated. 

Complete the following equations : 



16. 72-4-12+50 —16 = ? 

17. 4 8 + 12—1 0-=-? = 5. 

18. 1 08-4-9 —4 X ? = 72. 

19. (14+7-7-3) X? = 84. 

20. (144-f.l2— 3) X 11 :^ ? 

21. 24+20 —4 = 80^? 

22. 56-4-7x8 = 70—? 



9. 8x0 + 6x4^8 = ? 

10. 10x12—5x6-5-6 = ? 

11. 9x11 —544-6+20 = 

12. 10+44-7 + 20 = ? 

13. (8x9 -12)4-5 = ? 

14. 40-8-4-4 X 7 = ? 

15. (25 + 10)4-7 + 9 = ? 



69. When the divisor is not greater than 125. 

1. Divide 952 by 7. 

Explanation.— Write the divisor at the Diviaor. Dividend. QnotienL 
left of the dividend, with a line between 7 ) 952 (136 

them. 7 

Beginning with the left-hand or highest 'ZT 

order of the dividend, proceed thus : 

7 is contained in 9 hundreds, 1 hundred ^^ 

times, with a remainder. Write the 1 hun- 42 

dred at the right of the dividend for the ^ 

first figure of the quotient. — 

Multiply the divisor 7 by the 1 hundred Proof. 

of the quotient, and write the product 7 -135 

hundreds under the hundreds of the divi- ^ 

dend; subtract, and to the remainder, 2 ^^ 

hundred, annex the 5 tens of the dividend, 952 (Prin. lll)c 

making 25 tens. 

7 is contained in 25 tens, 3 tens times, with a remiunder. Writing the 
8 tens in the quotient, multiply and subtract as before, and to the re- 
mainder annex the 2 units of the dividend, making 42 units. 

7 is contained in 42 units, 6 times, which write in the quotient Mul- 
tiplying and subtracting, as before, nothing renudna. 



DIVISION, 57 

The solntion of the preceding example may be ab^reyiated, 
as follows : 

EXFLAI7ATION. — ^7 is Contained Jn 9, <ynM^ and 7 ) 952 
2 remainder. Writing 1, the quotient figure, rrT" 

nnder the part of the dividend used, prefix the ^° *°^ 

remainder 2 to the next lower order of the dividend, 5, making 25. 7 is 
contained in 25, 3 times and 4 remainder ; prefix the remainder 4 to the 
next lower order 2, making 42. 7 is contained in 42, 6 times, and no 
remainder. 

Observe, that the qtuftient figure is always of the same order as the law^ 
est order of the dividend nsed. 

ThQ principles in the two preceding operations are tlie same» 
the difference being, that in the first all the work is written; 
while in the second only the quotient is written, the other 
steps being performed mentally. The first is usually termed 
long division, the second, short division. The pupil 
should be taught always to use the latter, when the divisor 
does not exceed 12. 

In like manner, by short divisiofi find t^e quotient, and 
prove the following: 

(2.) , (3.) (4.) 

6 ) 34806 tons. 8 ) 206752 days. 7 ) 44058 rods. 

6. Divide 83762 by 7; 79884 by 6 ; 3263 by 8. 

Explanation. — Since 8 is not contained 8 ) 3263 
in 8 thousands, unite the 3 thousands and 2 ZoTi o 

hundreds, making 32 hundreds. 8 is con- * ^° ^ 

tained in 82 hundreds, 4 hundreds times, which write in the hundredeT* 
place in the quotient. 

Next, 8 is not contained in 6 tens, so write a cipher in tens' place in 
the quotient, and unite the 6 tens and 8 units. 8 is contained in 63 units, 
7 times and 7 units remainder, which write over the divisor and annex as 
a part of the quotient. Hence the quotient is 407}. 

PBOOF.-407 X 8+7 = 8263 (Pkik. HI). 
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6. Divide 403076 by 8 ; 120050 by 7 ; by 9. 

7. Divide 3761201 by 9 ; 897063 by 6 ; by 7- 

8. Divide 72947 by 7 ; by 8 ; by 5 ; by 6 ; by 3. 

9. Divide 213064 by 4 ; by 9 ; by 8 ; by 5 ; by 6. 

10. How many tons of coal, at $7 a ton, can be bought for 
$87605 ? 

11. If 36314 bushels of grain be put into 6 bins of equal 
%jze, how many bushels must each bin contain ? 

12. A gentleman divided his estiate, worth $42641, equally 
among his wife and 5 children. How much did each receive? 

13. If 75000 bushels of grain are put into 8 bins of equal 
size, how many bushels does each bin contain ? 

14. How mauy times are 8 cents contained in $48.56 ? 

8 cts. ) 4856 cts. Or, $.08 ) $48.56 

607 times. 607 times. 

Explanation.— 1. MgM cents may be written $.08 (35). 

2. When the 4iyi8or and dividend are like nnmbers, the quotient ifl 
an abstract number (Pbin. I). Hence, 8 cents are contained in $48.56, 
007 times. 

3. When the divisor and dividend are both concrete numbers, thef 
must be of the same name. Hence, if one is doUara and the other cents, 
or dollars and cents, before dividing change, so that botli may be cents. 

15. Find one of 8 equal parts of $48.56. 

Explanation. — When the divisor is an abstract 8 ) $48.56 

number, the dividend and quotient are like numbers ^ 

(Prin. H). *^'"' 

Solve and prove, 

(16.) (17.) (18.) (19.) 

8 ) $217.62 7 ) $6.44 $7 ) $644 $.08 ) $48 

$27.20| $.92 92 times. 600 times. 
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20. How many barrels of flour^ at $8 a barrel, can be bought 
for*12736? For $7068? 

21. If 9 acres of land cost $976.50^ what is the cost of 
1 acre ? 

22. At 4 cents apiece, how many oranges will 13.72 buy ? 

23. At 8 cents a yard, how many yards of ribbon can be 
bought for $7.28 ? 

24. How many pounds of sugar, at 9 cents a pound, cah be 
bought for $14. 67? For $27 ? 



Find 

25. 1 ///A of $863.25. 

26. 1 sixth of 34807 tons. 

27. 1 6i^A^A of 20673 dgiys. 

28. 1 mWA of $7384.50. 

29. 1 ientU of 9760 feet ? 

30. 1/ottr/A of 10376 men. 



What is 

31. ^V of 360723 pounds? 

32. \ of 94000 bushels ? 

33. I of 500322 mUes ? 

34. i of 32876 men? 

35. i of 60349 acres ? 

36. ^, of 760344 rods? 



70. When the divisor is grreater than 12. 



1. Divide 5437 by 26. 



DMsor. Dividend. Quotient. 

%^ ) 5437 ( 209A 
52 



237 
234 



3 Bemainder. 



Explanation.— 26 is contained in 54 
hundreds, 2 hondred times, with a remain- 
der. Write the 2 hundreds in the quotient, 
and multiply the divisor 26 by this quo- 
tient figure, and subtract the product 62 
hundreds from 54 hundreds, the prst par- 
tial dividend, and there remain 2 hundreds 
To this annex the 3 tens of the dividend, making 23 tens for the second 
partial dividend. 

26 is not contained in 23, so write a cipher in the quotient and bring 
down the 7 units of the dividend, making 237 units for the third partial 
'dividend. 

26 is contained in 237 units, 9 times, with a remainder. Write the 9 
units in the quotient, and multiplying and subtracting as before, there 
remain 3 units, which write over the divisor, and annex as a part of the 
quotient. Hence, the quotient is 209]^. 
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2. Find how many times 204 is contained in 1041835. 

DiyiBor. Dividend. Qaotient. PboOF. 

204 ) 1041835 ( 5107yJi 5107 Qaotient. 

1020 204 Divisor. 

218 20428 

204 10214 

1435 1041828 

1428 7 Remainder. 

7 Bemainder. 1041835 Dividend. 

Rule. — 1. Vfrite the divisor at the left of the dividend. 

2. Find how many times the divisor is contained in the least 
number of the left-hand orders of the dividend that will con- 
tain it, and write the result for the first figure of the quotient, 

3. Multiply the divisor by this quotient figure, subtract the 
product from the partial dividend used, and to the remainder 
annex the next lower order of the dividend, for a new partial 
dividend, and divide as before. 

4. Proceed in the same manner until all the, orders of the 
dividend have been used. 

5. If afiy partial dividend does not contain the divisor, 
write a cipher in the quotient, and annex the next lower order 
of the dividend, and proceed as before. 

6. If the division is not exact, torite the last remainder, toit) 
the divisor underneath, as a part of the quotient. 

To test or prove the work, see Prin. III. 

1. If the product of the divisor and quotient be greater than the par* 
tial dividend, the quotient is too large, and must be dminisJied. 

2. If any remainder is equal to or greater than the divisor, the quo- 
tient is too snuUl and must be increased. 
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3, Divide $46.92 by $23. 

2300 ) 4692 ( 2^^hr ^*^w^- 
4600 

92 



4. Divide $46 by 23 cento. 

23 ) 4600 ( 200 t\me%. 
46 

00 (Exp. 8, p. 5a) 



In like manner, solve and prove the following : 



5. $325.72 ~ 34. 

6. $938.07 -f- 63. 

7. $3176.46 ^ 126. 

8. $49.56 -^ 14 cents. 

9. $87.36 -T- 21 cents. 



10. $288.96 -^ $.43. 

11. $810.98 -4- $.46. 

12. $594 -^ 18 cents. 

13. $1385 ^ $105. 

14. $32.48 -rr $7. 



15. Divide 35280 by 45 ; by 49 ; by 48 ; by 55. 

16. Divide 1276704 by 36 ; by 33 ; by 39 ; by 42. 

17. Divide 95762 by 114 ; by 152; by 171; by 204. 

18. A planter raised 43240 pounds of cotton on 94 acres. 
What was the average number of pounds to the acre? 

19. How many acres of land can be bought for $8370, at 
$18 an acre ? At $25 ? 

20. How many barrels of pork, at $22 a barrel, can be 
bought for $35354 ? 





Divide 




Divide 


21. 


33490 by 85. 


27. 


863256 by 736. 


22. 


740070 by 135. 


28. 


1646301 by 381. 


23. 


1554768 by 216. 


29. 


5226412 by 2567. 


24. 


5497800 by 175. 


30. 


11214887 by 3076. 


25. 


3931476 by 556. 


31. 


75862500 by 10115. 


26. 


5120401 by 587. 


32. 


313194105 by 7153. 



33. If 867 shares of railroad stock are valued at $84099, 
what is the value of each share? 

34. A plantation of 736 acres 
was the price of an acre ? 



was sold for $55936. Whai 
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36. The annual receipts of a company are 1570685. What 
is the average per day, if there are 313 working days ? 

36. A drover received $26460 for 196 head of cattle. How 
much was their average value per head ? 

37. If 43776 pounds of cotton be packed in 96 bales, what 
is the average weight of the bales ? 

Find the second member of the following equations ; 

38. (6300 -4- 15) — (372 -f- 3) = ? 

39. (12460 -^ 10) X (475 — 377) = ? 

40. (867x97) -T-(200x5x3) = ? 

41. (6070 — 1200) + (4680 -^ 15) = ? 

71. When the divisor has ciphers on the rig^ht. 

1. Divide 47325 by 100. 

Explanation.— Removing any order . 1|00 ) 473125 
of units one place to the rights by cut- "Ztq 9^ 

ting off or taking away the right hand * ' ' ' ™' 

figure of a number, dvdde% the number 473 Jy^ Quotient. 

by 10 ( 1 7 -III). For like reasons, cutting 

offtiDO figures divides by 100 ; three fi^arnres divides by 1000, etc. The re. 
maining figures are the quotient j and the figures cut off, the remainder. 

2. Divide 38736 by 800. 

Explanation.— Resolve the divisor 8|^ ) 387136 
into the factors 8 and 100. First divide 



by 100, by cutting off the two right- ^^ ^^^ ^®°* 

hand figures of the dividend, and^the ^^144 Qpotient. 

quotient is 387, and a remainder of 36. 

Dividing 387 by 8, the quotient is 48, and a second remainder of 3. whld) 
prefixed to the first remainder, 36, gives the true remainder, 336. Henoe^ 
the quotient is 48|J J. 



In like manner, divide 

3. 124260 by 100. 

4. 304631 by 1000. 

6. 71032000 by 10000. 



6. 10800 by 900. 

7. 47620 by 420: 

8. 378000 by 1200. 



DIVISION, - 63 

EuLB. — ^1. Cut off the ciphers from the right of the divisor, 
mid as many figures from the right of the dividend, and divide 
the reniaining part of the dividend hy the remaining part of the 
divisor^ for the quotient, 

2. Prefix the remainder, if any, to the figures cut off, and 
the result will be the trus remainder. 

9. How many bales, each weighing 510 pounds, can be 
made of 76500 pounds of cotton? 

10. How many horses, at $260 each, can be bought for 
$19500 ? 

11. If it require $34400 to pay a regiment of 800 men, how 
Inuch does each man receive? 

12. At $3400 each, how many lots can be bought for $68000 P 

General Principles op Division. 

72. The relative values of the dividend and divisor deter- 
mine the value of the quotient. 

There are six cases of changing the terms by multiplication 
and division, illustrated by comparing the equation 48-r-8 = 6 
with the following, thus : 

,^ f. .^ v*^ r MvZtiptying the dividend, or dividing 

I. ^ or -— = 12 ^ ^^ difMor, MULTIPLIES the qtiatient by 

8 8-T-2 ( the same number. 

iift • 9 AQ { ^^^i^ff ^he dividend, or multijUy' 

IJ, ^"^"^ or =3 \iT^ the divisor, divides the quotient hy 

8 8x2 {the same number. 

AQ o >ic . o ( Multiplying or dividing both the divi- 

III. ^ ^ or = 6 ^ ^^^ ^^^ dmsor by the same nnniber, 

8x2 8-7-2 ( ix)B8 NOT CHANGE tA« quotient. Hence, 

A change in the dividend by mvUipUcation or division prodtiees a 
UKE e/iange in the quotient ; but such a change in the vivmm produces 
an OFPOSiTB change in the quotient. 



CANCELLATION. 

73. Cancellation is the process of rejecting or cancel- 
ling equal factors from both dividend and divisor. 

Principles. — I. Rejecting a factor from any number di- 
vides the number by that factor, 

II. Rejecting equal factors from both dividend and divisor 
does not change the quotient. 

WRITTEN EXERCISES. 

74. 1. Divide 56 x 24 by 48 x 7. 

Explanation.—- Since 8 will divide both 56 and t- 4 
48, reject 8 as a factor of 56, retaining the factor 7, $^xt4 
and also of 48. retaining the factor 6. 4$ xt ^^ 

Again, since 6 wiU divide both 24 in the divi- ti 

dend and 6 in the divisor, reject 6 as a factor from 
both, retaining the factor 4 in the dividend. Finally, rejecting the fac- 
tor 7, common both to the dividend and to the divisor, there remains 
only the factor 4 in the dividend, which is the required quotient. 

2. Divide the product of 25, 18, 4, and 3, by the product of 
7, 6, 5, and 3. 

6 3 

t$xi$x^xt _ 5x3x4 _ 60 _ 
7x0x«^x> ~ 7 - 7 ""^- ^""^ 

1. The vertical line is much used, and by many is thought 
to be more convenient, wherever cancellation is applied. It 
serves the same purpose as the curved line in division, since 
it separates the dividend or its factors on the right, from the 
divisor or its factors on the left. 

2. The horizontal line may be used by those who prefer it 

3. Divide 13x7x5x3 by 3x5x7. 

4. Divide 42x18x6x4 by 36x21x6. 



7 


t$' 
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BuLE. — Ocmcel the factors common to both dividend and di^ 
visor y and divide the product of the remaining factors of the 
dividend by the prodtict of the remaining factors of the divisor; 
the result will be the required quotient. 

5. What is the quotient of 21 x 8 x 60 x 8 x 6 divided by 
7x12x3x8x3? 

6. Multiply 8 times 32 by 6 times 27, and divide the prod- 
uct by 9 times 96. 

7. How many tons of hay, at $^18, must be given for 45 
cords of wood, at $4 a cord ? 

8. How many flour barrels, at $.80 each, will pay for 112 
bushels of corn, at $.70 a bushel? 

9. How many tubs of butter, each containing 56 pounds, a^ 
30 cents a pound, must be given for 7 barrels of sugar, each 
containing 195 pounds, at 10 cents a pound ? 

10. How many bushels of apples, at 75 cents a bushel, will 
pay for 95 pounds of coffee, at 30 cents a pound ? 

11. A farmer exchanged 45 bushels of potatoes, worth 40 
cents a bushel, for 18 pounds of tea. What was the tea worth 
a pound ? 

12. From 6 pieces of cloth, each piece containing 24 yards, 
worth $3 a yard, how many suits can be made, worth $18 a 
suit? 

13. When hay is worth $18 a ton, how many tons must be 
given for 12 barrels of flour, at $7 a barrel ? 

14. If 6 acres of land cost $180, what will 150 acres cost? 

15. How many bales of cloth, each containing 40 pieces, 
and each piece containing 36 yards, worth $3 a yard, must be 
given for 120 government bonds, worth $108 each ? 

16. (240 X 56 X 18)-h(60 x 28 x 9) = ? 

17. (72x48x28x5)h-(84x15x7x6) = ? 

18. (66 X 18 X 27 X 25)~(84 x 45 x 7 x 30) = ? 

19. (80 X 60 X 50 X 16 x 14)-r-(70 x 50 x24 x^O^ = I 



W REVIEW, 

20. How many bushels of oats^ at $.60 a bushel, will pay 
for 12 tons of coal^ at $7.20 a ton ? 

21. How many days' work, at $1.25 a day, will pay for 75 
bushels of corn, at $.80 a bushel ? 

22. A laborer gave 12 days' work for 48 bushels of potatoes, 
worth 50 cents a bushel. What were his daily earnings ? 

REVIEW. 

WRITTEN EXERCISES* 

75. 1* How many times is 246 contained in 3690 ? 

2. How many times can 246 be subtracted from 3690 ? 

3. How many times 246 will produce 3690? 

4. The factors of a number are 84 + 23 and 427 — 259. 
What is the number ? 

5. The product of two numbers is 14304, and one of the 
numbers is 2400-2-25. What is the other ? 

6. If 2, 2, and 7 are three factors of 364, what is the other 
factor? 

7. What is the difference between 106 x 127, and 15341 -5-29 ? 

8. The product of three numbers is 107100; one of the 
numbers is 42, and another 34. What is the third number ? 

9. The quotient of one number divided by another is 56, 
the divisor is 375, and the remainder 124. What is the divi- 
dend? 

10. A coal dealer bought 250 tons of coal, receiving 2240 
pounds for a ton; he sold it at 2000 pounds for a ton. How 
many tons did he gain ? 

11. A farmer sold 300 bushels of wheat, at $2 a bushel, and 
com and oats to the amount of $750 ; with the proceeds he 
bought 120 head of sheep at $3 a head, one pair of oxen for 
$90, and 25 acres of land for the remainder. How much did 
the land cost him an acre P 
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13. How many pounds of sagiy worth 13 cents a ponnd, 
can be bonght for 126 pounds of batter worth 2dcts. a pound ? 

13. If ^ man earns 160 a mouthy and spends $45 in the 
same time, in what time will he save 1900 7 

14. A grocer bought two kinds of syrup ; one for 54 cents 

a gallon^ and the other for 62 cents. What was the average 

30st a gallon ? 

Solution. — (54 cents + 62 cents) + 2 ^ 68 cents. 
The aioerage of ttoo nombers is one half their som, the arenge of 
ihTe€ numbers is one third their sum, etc. 

15. A merchant bought three kinds of tea, some at 60 centSy 
some at 78 cents^ and some at 90 cents a pound. What was 
the average cost a pound ? 

16. A keeper of a toll bridge received $104 toll on Monday, 
$97 on Tuesday, $128 on Wednesday, and $99 on Thursday. 
What was the average daily receipts ? 

17. Sold three city lots for $1500, $2976, and $1895, re- 
spectively. What was the average price of each ? 

18. If a young man receive a salary of $25 a week, and he 
pays $8.75 for his board, and $4.65 for other expenses, in how 
many weeks can he pay a debt of $487.20 ? 

19. A man having $4578, paid out all but $1642 in 8 weeks. 
What was the aven^ amount paid out each week ? 

20. Bought 140 acres of land for $7560, and sold 86 acres 
of it at $75 an acre, and the remainder at cost. How much 
was gained? ' 

21. The sales of a merchant are $75000 a year. What is 
the average per week ? Per month ? 

22. How many pounds of sugar, at 20 cents a pound, must 
be given for 5 pieces of cotton cloth, containing 44 yards each^ 
at 42 cents a yard ? 

23. Sold a quantity of wood for $2492, that cost $1424, 
thus gaining $3 a cord. How many cords were there, and 
what was the cost per cord? 
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24. Bought 150 acres of land for 17650, and sold it for $63 
an acre. How much was the whole gain ? 

25. K 100 barrels of flour cost $600, what will 350 barrels 
cost at the same rate? 

26. How many pounds of butter, at 40 cents a pound, are 
worth as much as 1600 bushels of oats, at 75 cents a bushel? 

27. If a man gain $638.75 by selling 365 barrels of flour at 
$9.25 a barrel, at what price did he buy it? 

28. A grocer bought 12 barrels of sugar at $16 per barrel, 
and 17 barrels at $13 per barrel ; how much would he gain by 
selling the whole at $18 per barrel ? 

29. A farmer sold 16 cords of wood at $3 a cord, and 40 
bushels of wheat at $2 a bushel. He received 15 yards of 
cloth at $4 a yard, and the remainder in money ; how much 
money did he receive ? 

30. If a mechanic receive $1500 a year for his labor, and 
his expenses are $968, in what time can he save enough to 
buy 28 acres of land at $133 an acre ? 

31. A planter sold 40 bales of cotton at $68 a bale. With 
the proceeds he bought 8 horses at $180 each, and with the 
remainder bought cows at $32 a head. How many cows did 
he purchase ? 

32. Bought 288 barrels of flour for $1482, and sold the same 
for $2058. What was the gain on each barrel ? 

Find the second member in the following equations : 

33. 6300-^15 — 372-h3 = ? 

34. (12460-^) X (475—377) = f 

35. 450 + 12 X 5 -^^+ 125 = ? 

36. (6070— 1200) + (4 680-r-15) = ? 

37. 384 + 4621—872 + 3176^-8x12 = ? 

38. 25x370— 62x8 + (335 + 206) x 45 = ? 

39. 16x3125— 127x0 + (972-122) 4-50 = ? 



40. (125 X 30) -J- (25 X 25) x (324— 2 16) + 264— 450 -f- 5 = ? 
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76. The pupil may be required to illustrate the following 
problems by original examples : 

I. ADDITION. 

(Hvm to find 

1. The parts, the whole, or the sum totaL 

2. The less of two numbers and \ ,, 

their difference, or the sub- I*® P*^^ ^"°^^^^' ^^ **^^ 
trahend and remainder, J °ii*i^«ii^ 

II. SUBTRACTION. 

Given to find 

1. The sum of two numbers and 



} 



one of them, J *° «*^^^- 

2. The greater and the less of | 

two numbers, or the minu- I the difference or remainder, 
end and subtrahend, J 

III. MULTIPLICATION. 

Given to find 

1. Two numbers, their product. 

2. Any nnmber of factors, their continued product 

3. The divisor and quotient, the dividend. 

IV. DIVISION. 

Given to find 

1. The dividend and divisor, the quotient. 

2. The dividend and quotient, the divisor. 

3. The product and one of two 1 ,, ,, . . 

^ ^, \ the other factor, 

factors, J 

L The continued product of sev- ' 

eral factors, and the prod- \ that one factor. 

uct-of all but one factor, 



FACTORS AND DIVISORS. 



INDUCTIVE EXERCISES. 

77. 1. What two numbers, besides the number itself and 1 
will give a product of 8 ? 16? 25? 42? 64? 

2. What numbers, other than the given number and 1, will 
exactly divide 9 ? 15? 36? 48? 55? 

3. Of what sets of two numbers is 24 the product ? 

4. Of what sets of three numbers is 36 the product ? 

5. What are the smallest numbers, other than 1, that will 
exactly divide 18 ? 21? 49? 55? 

6. What is the largest number, other than the given num^ 
ber itself, that will exactly divide 22 ? 24 ? 30 ? 40 ? 

7. Name the numbers between 12 and 30, that are the 
product of two factors greater than 1. Between 30 and 50. 

8. Name the numbers between 5 and 20, that have no other 
&ctors than the numbers themselves and 1. 

DEFINITIONS. 

78. The integral factors of a number are the integers 
whose continued product equals that number. 

Thus, 4 and 5 are factors of 20 ; % 4, and 8, of 64. 

79. A composite number is a number that has other 

integral factors besides itself and 1. 

Thus, 24 is a composite number, since it is the product of 4 and 6, or 8 
and 8, or 2, 3, and 4. 

80. A prime number is a number that has no integral 
factors besides itself and 1. 

« Thus, 2, 3, 5, 7, 11, etc., Are prime numbers. 
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81. K prime factor is a prime number nsed as a fiacfcor. 
Kambers are said to be^nm^ to eadi otiier when they have 

no common integral factors or divisors. 

Thus, and 4, 13 and 35 are prime to each oiher. 

82. An exact divisor of a number is any integral fiio- 
Lor of that number. ■ 

Thod, 8 and 4 are exact factors or dlTUois of 13. 

1 . An exact divisor of a number is alcn called a measure of that nomber. 

2. When any inte^^nral factor is common to tujo or more nombera, it is 
called a common divieor, factor, or measure of those nombers. 

83. An even number is one that is exactly divisible by 3. 

All numbers terminatlnnf with 0, 3, 4, 6, or 8 are even. 

84. An odd nutnber is one that is not exactly divisible 
by 2. 

All numbers terminating with 1, 8, 5, 7, or 9 are odd. 

Any number is exactly divisible 

1. By 3, when it is an even number. 

2. By 3^ when the sum of its digits is divisible by 3. 

3. By 4:, when its units and tens together are divisible by 4^ 

4. By 5, when it ends with a or 5. 

5. By 6^ when it is an even number and divisible by 3. 

6. By 89 when its three right-hand figures are ciphers, or 
express a number divisible by 8. 

7. By 9, when the sum of its digits is divisible by 9, 

8. By IO9 when it ends with one or more ciphers. 

Find by inspection some of the exact divisors of fihe follow^ 
ing numbers : 



1. 1536. 

2. 1683. 

3. 3348. 



4. 6105. 

5. 12936. 

6. 43560. 



7. 32473. 

8. 71460. 

9. 197200. 



FACTORING. 

INDUCTIVE EXERCISES. 

85. 1. What are the prime numbers from 8 to 24? 

2. What are the composite numbers from 8 to 24 ? 

3. Kame all the prime factors of 36. 

4. Name all the composite factors of 36. 

6. What prime factors are common to 21 and 42 ? 

6. What composite factors are common to 36 and 72 ? 

7. What factors are common to 16 and 24 ? To their sum? 
To their difference f 

8. Form a composite number by using 2 twice as a factor; 
3 twice as a factor; 2 three times as a factor. 

9. What is one of two equal factors of 9 ? of 16 ? of 25 ? 

10. One of three equal factors of 8 ? of 27 ? of 64 ? 

When a composite number is composed of equal factors, it 
is called a power of that factor ; and ane of the equal fac- 
tors is called a root of the number* 

The power of a number is named according to the number 
of equal factors used. Thus, 

3 X 3 is the second power or square of 3. 

3 X 3 X 3 is the third potoer or cube of 3. 

3x3x3x3 is the fourth power of 3. 

So, also, 3 is called the second root or square root of 9 
the third root or cube root of 27. 

11. Required the second power of 3 ; of 4; of 6; of 6 
of 8; of 9f the ^Airrf power of 2 ; of 3; of 4; of 5; of 6. 

12. What is one of two equal factors of 9 ? of 25 ? of 36 ? 

13. One of three equal factors of 8 ? 27 ? 64 ? 125 ? 

14. What is the second root of 9 ? of 16 ? of 25 ? of 64 ? 

15. What is the third root of 8 ? of 27 ? of 64? of 125 ? 



FACTORING. 



73 



Instead of repeating the factor, it is generally written but 
once, and a small figare, called the exponent^ is placed at 
the right, and a little above the nnmbers, to show how many 
times it is nsed as a factor. Thus, 

3^ = 3x3x3x3, and denotes that 3 is nsed as a factor 
1 times. 

6^ = 6 X 6 X 6, and denotes that 6 is nsed as a faor.oi 
3 times. 

Pbikciples. — I. Every composite number is the product of 
aU its prirhe factors. 

IL A factor common to two or more numbers is a factor of 
their sum; also, of the difference of any ttoo of them, 

86. Factoring is the process of separating a composite 
number into its factors* 



WRITTEN EXERCISES. 

87. To resolve a number into its prime factors* 

1. What are the prime factors of 252 ? 

Akalysis. — Since the given number is even, divide by 
iho least prime factor 2, and the quotient also by 2. 

Next divide by the prime numbers 3 and 3 successive- 
ly, obtaining 7 for the h&st quotient, which being prime, 
the division can be carried no further. Hence the divi- 
sors 2, 2, 3, 3, and the last quotient 7 are all the prima 
factors or divisors of 252, and may be written 7, 3^, 2*. 

Pboop.— 7x3x3x2x2 = 252. 

In like manner, find the prime factors or divisors * 



2 
2 
3 
3 


252 

126 

63 

21 

7 



2. Of 225. 

3. Of 154. 



4, Of 200. 

5. Of 625. 



6. Of 945. 

7. Of 1155. 



8. Of 2934. 

9. Of 6300. 



The principles and the operation make the rule obvious. 



COMMON DIVISORS. 

INDUCTIVE EXERCISES. 

88. 1. What numbers are exact divisors of 21 ? 36? 

2. What are the prime divisors of 25 ? 35 ? 49 ? 

3. What are the composite divisors of 72 ? 80? 108? 

4. What prime divisor is common to 28, 42, and 56? 

5. What is a common measure of 22, 33, and 55 ? 

6. What factors or divisors are common to 12, 2^, and 36? 

7. What two numbers will exactly divide or measure 24 
miles ? 35 acres? 48 pounds? 

8. What two numbers will exactly measure 10 and 20? 
5 heir sum t Their difference f Their product f 

9. What is the greatest exact divisor of the sum and differ- 
ence of 16 and 24 ? Of 18 and 45 ? 

10. What is the g.c.d. of 28, 35, and 42 ? 

11. Name three numbers of which 9 is the g.cd. 

12. What is the g.c.d. of 22, 44, and 66? 

13. What divisor is common to 6 and 9 ? To 6 and 9, and 
to 54, their product? To 8 and 12, and to 96, their product? 

14. What divisor is common to 18 and 27, and to 45, their 
sum? To 18 and 27, and to 9,, their difference ? 

Pbin^ciples. — I. Every prime factor of a number is an ex- 
act divisor of that number. 

II. T/ie G. CD, of two or more numbers is the product of aU 
their common prime factors. 

89, A common divisor of two or more numbers ish 
common factor of each of them. 

90, The greatest com^mon divisor of two or more 
numbers is the greatest common factor, and is the product of 
all the common prime factors. 



COMMON DIVISORS. 
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WRITTEN EXERCItrt. 

91. To find the q.cd, of two or more numbenu 

1. What is the g.c.d. of 18, 30, and 42 ? 



Explanation. — By iactoring, we find 2 
and 3 to be the prinie factors common to all 
the given numbers. The product of these 
prime divisors, 2 x 3 = 6, is the o.CD. of 18, 
80. and 42 (Prin. II). 



2 
3 



Ibt method. 
18 30 42 



9 15 21 



In like manner, find the g.cd. 

2. Of 42 and 112. 

3. Of 96 and 544. 

4. Of 56, 72, and 92. 



5. Of 21, 42, and 77. 

6. Of 36, 48, and 216. 

7. Of 105, 216, and 406. 



247 


1 


228 


3 


19 


4 



323 

247 
76 
76 



8. Find the g.c.d. of 247 and 323. 

Explanation. — Draw two vertical lines, and 
place th? greater number on the right, and the less 
on the left, one line lower down. Divide 328 by 
247, and write the quotient 1 between the vertical 
lines, the product 247 under the greater number, 
and the remainder 76 below. 

Next, divide 247 by this remainder 76, writing 
the quotient 3 between the vertical lines, the product 228 on the left, and 
the remainder 19 below. Again, dividing the last divisor, 76, by 19. 
there is no remainder. Hence, 19, the last divisor, is the G.C.D.' of 247 
and 828. 



In like manner, find the g.c.d. of 



9. 154 and 210. 
10. 316 and 664. 



11. 126 and 189. 

12. 300 and 375. 



13. 225 and 270. 

14. 468 and 1184 



Rules fob finding the G. 0. D. 
1st. By prime factors : 

Resolve the given numbers into their prime factors ; th 
product of all the common prime factors is the o.c.d. 
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2d. By continued division: 

1. Divide the greater number by the less, and the less nunh 
ber by the remainder, if any, and so continue to divide the last 
divisor by the last remainder, till nothing remains. The last 
divisor will be the o.c.d, 

%. If more than two numbers are given, find the g. c.j). of 
two of them, then of this divisor and a third nurnber, and so on 

If the last diTisor is 1, the numbers are prime to each other, and have 
no common divisor greater than 1. 

Find the greatest common divisor 



15. Of 432 and 648. 

16. Ofl35and315. 

17. Of 182 and 364. 

18. Of 756 and 1575. 

19. Of 1008 and 1036. 



20. Of 216, 360, and 432. 

21. Of 84, 126, and 462. 

22. Of 141, 799, and 940. 

23. Of 3281 and 10778. 

24. Of 10353 and 14877. 



25. What is the greatest number that will divide 620, 1116, 
and 1488 ? 396, 5184, and 6914 ? 

26. A speculator has 3 fields, the first containing 18, the 
second 24, and the third 40 acres, which he wishes to divide 
into the largest possible lots having the same number of acres 
in each. How many acres in each lot ? 

27. The Erie E. E. has 3 switches, or side tracks, of the 
following lengths: 3013, 2231, and 2047 feet. What is the 
length of the longest rail that will exactly lay the track on 
each switch ? 

28. A farmer wishes to put 336 bushels of com and 812 
bushels of wheat into the least number of bins possible, that 
shall contain the same number of bushels, without mixing the 
two kinds of grain. How many bushels must each bin hold? 

29. Three persons have respectively $630, $1134, and $1386, 
with which they agree to purchase horses, at the highest price 
per head that will allow each man to invest all his money. 
How many horses can each man buy? 



MULTIPLES- 
INDUCTIVE EXERCISES. 

93. 1. What numbers between 5 and 30 are exactly dt 
nsibleby4? By 5 ? By 6? By 8? 

2. Name some numbers of which 5 is a factor. Of which 6 
'^a a factor. 

3. What prime factors are common to 6 and 5 times 6 ? 

4. Name some numbers that are exactly divisible by 3 and 6. 
4 and 6. 3 and 7. 

5. A number which contains another number one or more 
times is called a multiple of that number. 

6. By what three prime numbers can 42 be divided ? 

7. What numbers less than 40 are exactly divisible by 7? 

8. What numbersfrom 4 t6 36 have both 2 and 3 as fitctors ? 
Have 2 and 5 as factors ? 

9. What is the least number of which 3, 4, and 5 are factors ? 

10. Name two numbers of which 6 and 9 are factors. Name 
the least number of which they are common factors. 

11. Name three multiples of3?4?6?6?8? 

Prin^ciples. — ^I. Uvery multiple of a number contains all 
the prime factors of that number. 

II. The L. c. M. of two or more numbers contains all the 
prime factors of each of those numbers. 

III. If two or more numbers are prime to each others their 
product is their l. c. m, 

93. A multiple of a number is any number of times that 
number. 

1. A maltiple is necessarilj composite ; a divisor may be either prime 
or composite. 

2. A number is a divUor of all its multiples, and a multiple of all its 

divisors. 



78 
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94. A common multiple of two or more numbers is a 
number exactly divisible by each of them. 

95, The least com,mon multiple (l.c.m.) of two or 
more numbers is the least number exactly divisible by each 
of them. 

Two or more numbers can have but one least common multiple. 



WRITTEN EXERCISES. 

96« To find the z,c.m, of two or more numbers. 

1. Find the L.c.ii. of 14, 21, and 45. 



Explanation. — Resolving the given num- 
bers into their prime factors, we find the 
L. c. M. mnst contain the factor 2 anee, 7 once, 
8 ttoiee, and 5 once, and no other factors 
(PRm.II). Hence, 3x7x8x3x5 = 630, the 

L.C.M. 

Explanation. — Divide the given numbers 
21 and 45 by the prime factor 3, and write the 
quotients and undivided number 14 in the 
second line. In the same manner, divide 
successively by the prime factors 7 and 3. 
The last quotient, 5, being a prime number, 
is not divisible. Hence, 3x7x3x2x5=630, 
L. c. If. (Prin. III). 



FIBST METHOD. 

14=2x7 
21= 7x3 
45= 3x3x5 



8 

3 


2x7x3x3x5 

ECOND METHOD. 
14 21 45 


7 


14 7 15 


3 


2 1 15 



2 



Find the L.C.M. 

2. Of 14, 16, and 18. 

3. Of 27, 36, and 44. 

4. Of 16, 48, and 108. 



5. Of 14, 42, and 63. 

6. Of 12. 16, 18, and 20. 

7. Of 10, 45, 75, and 90. 



EuLE. — Resolve each of the numbers into their prime fac^ 
tors; the product of the highest poioer of each prim^e factor u 
the L. CM. Or, 
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1. WHte the numbers in a horizontal line^ omitting such of 
the smaller numbers as are factors of the larger, and divide by 
any prime factor that vyUl exactly divide one or more of the 
given numbers, and write the quotients and undivided numbers, 
if any, in a line beneath. 

2. In like manner, divide the quotients and undivided num^ 
iers, until the results are prime to each other. The product of 
the divisors and numbers in the last line will be the L. cm. 



Find the L.O.M. 

8. Of 144 and 180. 

9. Of 324 and 360. 
10. Of 225 and 375. 



11. Of 16, 40, and 96. 

12. Of 84, 100, and 224. 

13. Of 16, 20, 48, and 72. 



14. Find the l.c.m. of 25, 60, 100, and 125. 

15. Find the l.c.m. of 7, 15, 21, 25, and 35. 

16. Find the l.c.m. of the first five odd numbers. 

17. What is the smallest sum of money which can be ex- 
actly expended for books at S5, or $3, or $4, or $6 each? 

18. What is the shortest piece of rope that can be cut exactly 
into pieces either 15, 18, or 20 feet long ? 

19. What is the product of the L.o.ii. of 12, 16, 24, and 32, 
multiplied by their G. CD.? 

20. Divide the l.c.m. of 7, 42, 6, 9, 10, and 630, by the 
Q.CD. of 110, 140, and 680. 

21. What is the smallest sum of money which can be ex- 
actly expended for sheep at $8, or cows at $28, or oxen at $54^ 
or horses at $162 each ? 

22. What is the smallest quantity of grain that will fill an 
exact number of bins, whether they hold 36, 48, 80, or 144 
bushels? 

23. What is the least number of acres in a farm that can be 
exactly divided into lots of 10 acres, 14 acres, 16 acres, and 
20 acres each? 



FRACTIONS. 



INDUCTIVE EXERCISES. 

97. 1. If any unit, as an apple or a yard, is divided intc 
2 eqiuil parts, what is each part named ? (64.) 

2. If into 3 equal parts ? If into 5 equal parts ? 

3. What are the largest equal parts that can be made of a 
whole ? The next largest ? The next ? 

4. What is 1 of 4 equal parts of a unit called ? 2 of 3 equal 
parts ? 3 of 5 equal parts ? 5 of 7 equal parts ? 

5. What is meant by 1 fourth of anything ? 3 fourths ? 
2 fifths? 3 eighths? 5 ninths? 

6. What are 3 of the 7 equal parts of a week called ? 

7. What are 5 of the 8 equal parts of a yard called? 

8. Which is the greater, a third or a fourth ? Why ? 

9. Which is the smaller, fifths or thirds? Why? 

DEFINITIONS. 

98. A fraction is one or more of the equal parts of a 
unit, or of anything regarded as a whole.* 

Thus, 1 half, 2 thirds, and 4 fifths are fractions. 

1. A fi*aotional unit is an^ of the equal parts into which the integei 
or thing is divided. 

Thus, in the expression three fourths of a mile, the fractiandl unit is 
one fourth of a mUe. 

Fractions are classified into common and decimal. 

* Properly speaking, the value of a faction is less than 1. Henoe, 
when the value is greater than %, it is called an improper fraction 
(100, 2> 



FRACTIONS. 81 

99. A convmon fraction is expressed by two nnm- 
bers, called the numerator and the denominator^ the former 
written over the latter, with a line between them. Thus, 



One third is written \, 

Three fourths " f. 

Five Bizths " f- 

Seven eighths ** {. 



Nine tenths is written ^ 

Seven twentieths " ^. 

Twelve thirty-fifths " Jf. 

Thirty forty-ninths " Jj. 



1. The denominator of a fraction, written helow the line, shows 
the number of eqyLol parts into which the unit is divided, and also names 
the parts. 

Thus, in the fraction |, 8 is the denominator, and shows that the unit 
is divided into eight equal parts, named eighths, 

2. The numerator of a fraction, written above the line, shows tha 
number of equal parts taicen to form the fraction. 

Thus, in }, 7 is the numerator^ and shows that 7 of the eight equal 
parts are tabm, or expressed by the fraction. 

8. The terms of a fraction are its numerator and denominator. 
Thus, 6 and 7 are the terms of the fraction f . 

4. The reoiprocal of a firaction is 1 divided by that fraction, or 
it is the fraction inverted. 

Thus, the reciproeal of } is 1+f = | ; of A, it is J^. 

6. The value of a fraction is the quotient of its numerator divided by 
its denominator. Thus, ^ = 4 

Name the fractional unit, the terms, the reciprocal, and the 
value of each of the following fractions : 



4 


6 


8 


6 


7 


9 


11 


7 


18 


12 


5 


7 


9 


5 


8 


7 


9 


10 


• 24 


20 



lOO, Common fractions are classified as proper or 
improper, according to their value, 

1. A proper firaotion is a fraction whose numerator is less than its 
denominator. Hence, its value is less than 1. 

1^03, i, t, and {{ are proper fractions. 
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FRACTIONS, 



2. An improper fraction is a fraction whose oumerator eqoals oi 
exceeds its denominator. Hence, its wilue is equal to or greaJtm' than 1. 

Thus, J, y, and *^ are improper fractions. 

101. A mixed number is a number composed of an 
integer and a fraction united. 

Thus,.12f is a mixed number, equivalent to 12+ f. 

102. Since fractions indicate division, all changes in the 
terms of a fraction will affect the value of the fraction accord- 
ing to the "General Principles of Division" (73), as shown in 
the following illustrations : 



I. 



r4 x2 _ 8 
6 ■" 6 

4 _4 

L6-f-2 ""3 



1. The value of each fractional unit remains 
the same, hut the number of units is twice as 
many. 

2. The value of each fractional unit is twice 
as large, hut the number of units remains the 
same. Hence, 



In both casesy the value of the fraction is multiplied {K2, 1). 



II. 



4-^2 
6 



2 1. The value of each fractional unit remains 

' Q the same, hut the number of units is one half 

as many. 

4 j^ 2. The valtie of each fractional unit is one 

» 6 X 2 12 Tialfaa large, hut the number of units remains 



the same. Hence 

In loth cases, the value of the fraction is divided (73, II). 



III.. 



4 X 2 _ ^ 
6 X 2 "■ 12 

4-^2 _2 
t6-^2 ""3 



1. The value of each fractional unit is on]} 
one half as large, hut the number of units i£ 
ttoiee as many. 

2. The value of each fractional unit is twice 
as large, hut the number of units is one halfuB 
many. Hence, 



In either case, the value of the fraction is not changed (73, III). 
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103. Gekebal Pbujciples op FRAcriONa 

L Multiplying the numerator, or ) ^r ^ j • 

r^' 'f' ^ J, ' . > MULTIPLIES the fraction. 

Divtmng the denominator, ) 

XL Dividing the numerator, or ) ^7 /. ^ • 

Ti^7^-7 • 17 ^ ' s y DIVIDES the fraction. 
Multiplying the denominator, ) 

III. MuUiplyiy or dividing both]^ ^^^ ^^^^^ ^^ 

numerator and denominator \ , ^^i ^ a- 
, ^, , value of the fraction, 

by the same number, J ^ ^ 

The above may be reduced to one general principle, yiz.: 

A change in the numerator, by multiplication or division^ 
produces a like change in tJie value of the fraction j but such 
a change in the denominator produces an opposite change 
in the value of a fraction. 



REDUCTION. 

104. Reduction of fractions is the process of chang- 
ing their /orm, without altering their value. 

1. A fraction is changed to higher terms, when its numerator and 
denominator are expressed in larger numbers ; to lower terms, when 
expressed in smaller numbers ; and to its lowest terms, when the 
numerator and denominator are prime to each other, 

2. All higher terms of a fraction are mvUiples of its lowest terms, 

105. To change fractions to higher or lower terms. 

INDUCTIVE EXERCISES. 

1, One half is equal to how many fourths? 

Analysis. — Since 1 is equal to 4 fourths, \ is equal to 1 half of 4 
foorths, or 2 fourths. 



84 FRACTIONS, 

2. One third of a mile is how many sixths of a mile ? 

3. One half of a dollar is how msi,nj fourths of a dollar? 

4. Name some equivalent fractions for halves. Thirds. 

5. Express f in terms 3 times as great. 4 times as great 

6. The number of twelfths in a unit is how many times the 
number of halves f Of thirds f Fourths f 

7. How is the fraction | changed to tenths expressing the 
same value ? To 15ths ? To 20ths ? To 40ths ? 

8. The denominators 4, 6, 8, and 10 are multiples of what 
number ? 

9. Name the first three multiples of 3, the denominator of |. 
The first three of 4 in |. 

10. Change |, |, J, and ^ to ^4ths, to 48ths, and 96ths. 

11. Multiply both terms of J by 3, and show that the value 
of the fraction is not changed. 

Analysis. — If both terms of } are multiplied hj 3, the resulting frac- 
tion is ^, which is equivalent to f, since the fractional unit is ^ as large, 
while the number of fractional units taken is 8 times as many (102, 
III). 

12. Name three equivalent fractions for f ; for -J; for |. 

13. How are 5ths changed to 20ths? 8ths to 40ths ? 

14. Express ^ in 28ths ; in 35ths ; in 56ths ; in 49ths. 

15. How are fractions changed to higher terms? 

16. 8 twelfths are how many thirds ? 

Analysis. — Since 1 third is equal to 4 twelfths, 8 twelfths are equal 
to as many thirds as 4 twelfths are contained times in 8 twelfths, which 
Is 2 times. Hence there are f in -fg, 

17. How many fourths of a rod are 9 iioelfths of a rod ? 

18. Divide both terms of \^ by 5, and show that the value 
of the fraction is not changed. 

Analysis. — If both terms of JJ are divided by 5, the resulting fraction 
Is I, which is equivalent to |{, since the fractional unit is 5 times as 
large, while the number taken is i as many (102, III). 
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19. Change \% to a fraction haying lower terms; ^; ^. 

20. How many ^Ai>d5 in f J ? Fifths in ^'^ 

21. Express the valae of || in terms ^V ^ g^'^&t ; |- as great ; 
\ as great ; \ as great ; \ as great. 

22. What common divisors have the terms of |f? f J^ ? ^f ? 

23. Is fl in its lowest terms ? Why not ? Name two fac- 
tors of its terms. Why is \ equal to -i^ ? 

24. In what lower terms can ^ be expressed ? 

25. Change ^ to its lowest terms; \\j ff; }^. 

26. How is a fraction reduced to lower terms? 

27. How is a fraction reduced to its lowest terms? 

WRITTEN EXERCISES. 

106. 1. Eeduce | to sixteenths. 

Explanation. — Since the given denominator 8 16-f-8 = 2 
is contained in the required denominator 2 times, 
mnltiplv both terms of the fraction by 2. Hence, »><« — \t 

t = i*.* 



Eeduce 

2. t to thirty.fifths. 

3. \ to sixty-thirds. 

4. ^ to eighty-fourths. 



Change 

6. ^ to seventy-fifths. 

6. If'tolOSths. 

7. \\ to 266ths. 



8. Eeduce H to its lowest terms. 

Explanation. — Dividing both \\X\ = A> A+i = f J 
terms of the given fraction ffby4, aji+is 

the result is A (102, III), ^^> «+i » = f 

Again, dividing both terms of ^ 
by 8, the result is f . Since the terms of f are prime to each other, the 
lowest terms of f| are f . 

The same result may be obtained more directly by dividing the termi 
of the given fraction by their greatest common divisor 12. 
■ — ■ ' . ' 

* Rules are omitted when the oral exercises and explanations are bo Aill and ex* 
plidt that the papU can readily construct a rule for himself. 
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FRACTIONS. 



Bedace to their lowest tenns. 



"' VSTf' 

10. If 

11. tW 

12. m. 



13. VW. 

14. m- 

15. -^A- 

16. m- 



17. 
18. 
19. 
20. 



4*|. 

720 0* 



21. 
22. 
23. 
24. 



Hi*- 



25. Express in its simplest form the quotient of 441 divided 
fcy 462. Of 189 divided by 273. 

26. Express in the simplest form 1344 divided by 1536. 

27. Which is the greater fraction, and why, ^, or iff ? 

28. Change 168-V-252 to the form of a fraction in its lowest 
terms. 81-^63. 160-f-400. 324—612. 

lOT-.To change an integer or a mixed number to 
the form of an improper fraction. 



ORAL EXERCISES. 

1. How many thirds in 4? 

Analysis. — Since in any number there are 8 times as many thirds as 
whole ones^ in 4 whole ones there are 8 times 4 thirds = ^f-. Hence, etc. 

2. In 4 bushels, how many eighths of a bushel? 

3. In $1 how many fifths of a dollar ? Sixths? Eighths? 
Tenths? Twelfths? 

4. In 5 J yards, how many fourths of a yard? 

Analysis. — Since in any number there are 4 times as mtLny fimrths as 
there are whole ones, in 5 yards there are 4 times 5 fourths or ^ of • 
yard, plus } of a yard, equals ^ yards. Hence, etc. 

6. How many sixths in $2|? In 5| rods ? In 7|- acres ? 

6. In 6i cords of wood, how msniy fourths of a cord ? 

7. Among how many boys can you distribute 5f quarts of 
chestnuts, if you give them |- of a quart each ? 

8. How is an intejrer or a mixed number changed to the 
form of an impropex fraction ? 
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WRITTEN EXERCISES. 

108. 1. Change 81 to a fraction having 24 for ita denom- 
inator. 

Solution. 81 x 24 = 1944. Hence, 81 = HJ^. 

2. Change 49^^ to twelfths. 

Solution. 49^=49+ A; 49x|i = W; W+A = W* 

3. Change 44 bushels to fourths of a bushel. 

4. Change 15| years to thirds of a year. 

5. Change 29^ weeks to sevenths of a week. 

6. In 78 pounds, how many sixteenths of a pound P 

Eeduce to improper fractions, 



7. 75^. 

8. 224^^. 

9. 307^. 



10. 86^. 

11. 450i|. 

12. 261^. 



13. 1227Vft. 

14. 2475f^. 

15. 1307,^. 



109. To cbange an improper fraction to the form of 
an integrer, or a mixed number. 

ORAL EXERCISES. 

1. In J^, how many units or ones ? 

ANAI.YSIS. — Since \ fourths equal 1, 1^. fourths are as many times 1 as 
4 foonliB is contained times in 18 fourths, which is 4} times. Hence, 
y = 18-*-4 = 4}. 

2. How many times 1 are Ji^ ? ^? ^? V? H? 

3. How many yards are ^ of a yard ? -^ ? -^ ? 

4. How many dollars are $^ ? $^ ? HI ? *f * ? 

6. In ff of a foot, how many feet ? In ^^ of an acre, how 
many acres? In ^^ of a ton, how many tons ? 

6. If a man hny ^ of a yard of cloth, how many yards does 

hehny? If^? IfW? 

7. How is an improper fraction changed to the form of an 
integer, or a mixed number ? 



88 



FRACTIONS, 



WRITTEN EXERCISES. 

HO. 1. Change -4^ to the form of a mixed number. 
Solution.— ifi = 147-8-9 = 161. Hence, ^ = lej. 

2. In ^-^ of a pounds how many pounds? 

3. In ^^ of a dollar, how many dollars? 

4. How many rods in ^^ of a rod ? 

Seduce to integers or mixed numbers. 



3. 
6. 

7. 
8. 






9. 
10. 
11. 
12. 



■if 






If 



13. 
14. 
15. 
16. 



£ 



if 



7672 
11 ST- 



111« To reduce two or more fractions to equiralent 
firactions having a common denominator* 

ORAL EXERCISES. 

1. How many nxths in 1 ? In ^ ? In J ? 

2. How many eighths in 1 ? In |? In J ? In | ? 

3. How can | and f be changed to 12ths ? To 24ths ? 

4. Change | and | to fractions of the same denominator P 
6. If the denominator is multiplied by any number, how is 

the value of the fraction preserved ? Why ? (103, I, 1.) 

6. Change f and \ to 15ths ; to 30ths ; to 45ths. 

7. Change ^ and \^ to 5ths ; to lOths. 

8. If the denominator be divided by any number, how is the 
value of the fraction preserved? Why? (103, I, 2.) 

9. What is a multiple of a number ? A common multiple 
of two or more numbers ? (93, 94.) 

10. Name a multiple of 2 ; of 4; of 6 ; of 8. 

11. What is the common multiple of 3 and 4 ? Of 4 and 5 ? 

12. What is the L.C.M. of 2, 5, and 10 ? Of 2, 3, and 4? 

13. What is the L.C.M. of the denominators J, |, and J? 
Ofif, andi? Ofi,i, andf? 
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113. A common denom^inator is a denominator com- 
mon to two or more fractions. 

A common denominator of two or more fractions having different de- 
nominators must be a common multiple of the given denominators. 

113. The least com^mon denominator of two or 

more fraction^ is the l.c.m. of their denominators. 

When the fractions are in their lowest terms, and the denominators 
are prime to each other, their continued product is the L.C.D. 

WRITTEN EXERCISES. 

114. 1. Change I, \y and f to equivalent fractions haying 
a common denominator. 

Explanation. — Since the denominators are 2x3x5 = 30 

prime to each other ^ and in their lowest terms, i # »r 

their prodact 30 is their UCM., and henpe the x ^^ f T = tT 

L. c. D. of the fractions |, f , and |. f of |J = f j- 

To find the nmnerators, take sach part of the ^ of )} = f^ 
common denominator as the given fraction is 
ofl. Thns, i of 30 = 15 ; f of 30 = 20; and|of30 = 24. Hence, eta 

Change to fractions having a common denominator^ 



2. 4 and {^. 

3. ^ and f . 



6. A. \y and f 

7. i, t> and ^. 



4. 4, 1, and |. 

5. TV^fandf 

8. Change f , ^, and ^ to equivalent fractions having the 
least common denominator. 

Explanation.— First find the 7)3 7 14 f = ff 
L.C.M. of the given denominators, ~q J 2 4 = ^4 

which is 43. This must be the 2 X 3 X 7 = 42 JL = XL 
least common denominator of. the XX TT ts" 

given fractions. (1 13.) Hedace mixed numbers to improper fractions 
and fractions to their lowest terms, before finding the L. c. ii. 

Change to fractions having the least common denominator: 



9. -J, f }, and |}. 

10. T^, \i, and A. 

11. M> A' and tt. 



12. h ^^ i and 1^^, 

13. 6i, ^, 7, and If 

14. ii, 1^^, tt> and ^. 



ADDITION AND SUBTRACTION. 

INDUCTIVE EXERCISES. 

116. 1. What is the sum of | and f ? Of # and J ? 

2. How many times 1 is the sum of \, ^, and 4 ? 

3. What is the difference between ^ and f ? | and f ? 

4. How much is -^ less -j*^ ? ^ less ^ ? Jf less -^ ? 

5. A gentleman who owned a sail-boat sold ^ of it. What 
port did he still own ? 

6. How many times 1 are ^+|+| ? ♦+!+♦? 

7. A boy paid (^ for a slate^ $f for a reader, and || for an 
arithmetic. How much did he pay for all ? 

How are fractions liaving a common denominator added or subtraeUdf 

8. What is the fractional unit of |? Of f ? Can f and | 
in their present form be added? Why not? Can one be 
subtracted from the other ? Why not? 

9. What change must be made in f and f before their sum 
or their difference can be found ? 

10. Mary paid $| for some ribbon, and tf for a pair of 
gloves. How much did she pay for both ? 

AKALTSia — She paid the smn of $| and $f . } is equal to ^, and f ia 
equal to ^^ ; A ^^^ {i *^ ii» ^^ ^ A- Hence, she paid |1^. 

11. A man having f of a ton of coal, bought f of a ton 
more. How much had he then? 

12. A boy having $}, gave $i for a necktie. What had he 
left? 

Analysis. — ^He had. left the difference between $} and $|. f is equal 
to A, and i eqnals ^ ; ^ less ^ are ^. Hence, he had $^ left. 

13. A man owning ) of an acre of ground, sold ^ of an 
acre. What part remained ? 

How are fractions havin£^ diflferent denominators added or mbCractedt 
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14. A farmer sold 3^ tons of hay to one man^ and 5| to 
another. How much did he sell to both ? 

Akaltsis. — ^Tke sum of 3} tons and 5| tons. 5 and 8 are 8 ; and \ 
and I are f , which, added to 8 makes 8f tons. 

15. A man bought 5^ cords of wood at one time, and 7-^ 
at another. How much did he buy in all ? 

16. From a piece of cloth containing 12J yards, 5| yards 
were cut. How many yards remained ? 

Analysis. — The difference between 12^^ yards and 5| yards. \ from 
\ leaves }, and 5 from 13 leaves 7. Hence, 7| yards remained. 

17. K a ton of coal-costs 1?^, and a cord of wood %A\y what 
is the difference in their cost ? 

How are mixed numbers cMed or subtracted f 

18. What is the sum of i, i, and | ? Of |, J, and i? 

19. Find the sum of |, J, and ^V Of ^, f , and ^. 

20. Subtract J from | ; | from ^ ; } from | ; f from |. 

21. If a grocer buys tea at I J a pound, and sells it at If, 
does he gain or lose, and how much ? 

22. How much greater than 2 is |+J+1J? 

23. What is the difference between 4 and 2| ? 6\ and 74? 

24. Write on the slate or board. 



1 


2 


4 


5 


1 


4 


7 


8 


6 


10 


2 


8 


a 


8 


6 


2 


6 


2 


4 


8 



1. Give sum of each fraction and the one at its right 

2. Give the difference. 

3. Give the sum of eaoh three fractions successively. 

4. Give the difference between the sttm of two fractions and 
the one at the right. 

Pbinciple. — The sum, or difference of two or m^re fractions 
can be found only when they have a common denominator , and 
when they express fractional units of the same kind. 
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WRITTEN EXERCISES. 

116. 1. Prom the sum of ^ and \ take the diflference be- 
tween 1} and J. 

2. A man owning |^ of a cotton-mill, sold \ of the whole 
to- one man and f to another. What part had he left ? 

3. From the sum of 14rjt and 9) take the difference be^ 
tween 25i and 16^. 

4. A clerk earned I75f one month, and paid for board I28J, 
and other expenses $27^. How much had he left ? 

Find the value of 



5. ++f +1-1^ 



6. H+^l-H- 

7. i8-5i+3i-T:V 

8. 8++12I-1H+H. 



9. H+H+5i-2^. 

10. 28i + 36i— (44— 13^). 

11. 86:j?V-(50i4-15i-.6i). 

12. gj+|+5i-7A- 



13. A lady having 150, paid $12| for a bonnet, %Vl\ for a 
shawl, and $3^ for a veil. How much money had she left ? 

Find the 8um 



14. Of -^,11, and ^. 
16. Of I, I, and f 

Find the difference between 



16. Of 42, 31/^, and 9^. 

17. Of 204^:^^ 50JI, and 7^- 



18. \ and ■^. 

19. If and |. 



20. 11 and 2f . 

21. 16 and 3^. 



22. 63| and 71^. 

23. 106 and 95if 



24. Bought a quantity of coal for $136-^, and of lumbei 
for $350f . I sold the coal for 1184^, and the lumber foi 
$41 6|-. What was my whole gain ? 

25. A merchant sold 46f yards of cloth for 1127^, 64| 
yards for $226f , and 76 J yards for $312f . How many yards of 
cloth did he sell, and how much did he receive for the whole? 

26. A man having $25J, paid |6J for coal, %%\ for dry 
goods, and $| for a pound of tea. How much had he left? 
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27. A man bought a ton of hay for $16f, a barrel of flour 
for $9^, and a barrel of apples for $3|^. What change should 
be given to him for 3 ten-dollar bills ? 

Complete the following equations : 



28. 1+4-1+4= ? 

29. 8|+2f-5^= ? 
3Q 48— (164-3i) = ? 



31. 44 + 66-24^V-^ = ? 

32. 120-511+90^^—1 = ? 

33. 342-(21V^ + t-9) =? 



MULTIPLICATION. 

117. In all examples of multiplication of fractions, either 
one or ioth of the factors will he fractional. 

INDUCTIVE EXERCISES. 

118. 1. What part of a bushel is 3 times J of a bushel T 

2. What part of a cord is 5 times ^ of a cord ? 

3. At $1 a pound, what will 4 pounds of sugar cost ? 

Analysis. — 4 pounds win cost 4 times ||, or $p^ = $^^ = %\\ ; or 
$1^, = li = Hi. (102,1.) ^ 

4. At $|- a bushel, what is the cost of 3 bushels of oats ? 
6. Of 5 bushels? Of 6 bushels ? Of 8 bushels? 

6. If a horse eats | of a bushel of oats in a day, how much 
will 2 horses eat ? 4 horses ? " 6 horses ? 8 horses? 

How many ways to multiply a fraction by an integer, and what are 
they? 

Show that multiplying the numerator of ^ hy 4, or dividing the de- 
nominator by 4, multiplies the fraction by 4. (102, I.) 

7. Multiplyiby7; T*if by 6; ^^7 5; A^y 8; |by 9. 

A fraction is muUiplied by a number equal to its denomirmtor by canr 
telling the denominator. Thus, { x 8 = 7. 

Cancelling 9^ factor of the denominator multiplies the fraction by that 
factor. Thus, -^ x 4 = f . 

8. Multiply i by 9; ^ by 5; f by 7; A ty 8; M by 12- 



94 FRACTIONS. 

9. At |3f a box^ what will 4 boxes of raisins cost P 

Analtsib. $3} = 1^, and 4 tim^s %^ = (15. Or, 4 times If = (Si 
and 4 times $3 = $12 ; $12 + $3 = $15. 

10. Multiply 6i by 4 ; by 5 ; lOf by 4 ; 9+ by 6. 

11. At $8f a barrel, what is the cost of 3 barrels of flour? 

12. What is i of 12 pounds ? i of 24 men? ^of$40? 

13. Multiplying by J, ^, J, ^, J, etc., is the same as divid 

ing by what integers ? 

When 2kfractianialpart of an integer, or of a fraction, is to be taken, 
the word oft and not timea, should be used. 

14. At $7 a ton, what will |^ of a ton of coal cost? 

Ai^ALTSis.— It will cost I of $7, or 3 times \ of $7. ^ of $7 is $lf, 
and 3 times $1| are $5}. 

15. If an acre of land produce 40 bushels of com, how much 
will i of an acre produce ? |? |? 4? tV? 

16. What is I of $5? Of $7? |of$16? tof$20? 

17. Multiply 6 by f ; 8byi; fbyS; 15by|; 24byf 

Show that a fraction of an integer equals the prodact of the integer 
by the fraction. 

How is an integer multiplied by a fraction? 

18. At $12 a ton, what will 5f tons of cheese cost ? 

AiTALTSis. — It will cost 5f times $12. 5 times $12 are $60, and f of 
$12 are $4^, which added to $60 make $64|. 

19. If a man earn $4 a day, how much will he earn in 6} 
days ? In 5 J days ? In 8} days ? In lOf days ? 

20. What is t of 6 tenths? ^ of 9 twelfths ? J of 8 ninths ? 

21. Which is greater, ^ of i, or J of ^? J of f, or \ of | ? 

22. If I own f of a farm, and sell \ of it, what part of the 
farm do I sell ? What part do I retain ? 

23. A boy having $|, gave \ of it for a knife. What part 
of a dollar did he pay for the knife ? 

Analysis.— He paid f of $f , or 5 times \ of $}. J of $} is $j^, and 
5 times $^ are j^, or 
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24 If a poand of coffee cost ^^ what cost f of a pound ? 

25. At %\ a gallon, what will | of a gallon of syrnp cost ? 

Fractions with the word of between them are sometimes called com' 
pound ft'oetionB, The word of is equivalent to the sign ( x ) of maltipli- 
catlon. Thus, ^of^ = f x}; |<2^9 = |x9, eta 

26. What is t off? ioff? |of|? f off? 

27. Whatisfxf? ^xf? |xA? *xA? 

28. A man owning |^ of a mill, sold { of his share to his 
brother. What part of the mill did each then own ? 

29. At tSf a barrel, what will | of a barrel of flonr cost ? 

Analysis.— It will cost f of $8}, or 3 times ^ of $8}. i of $8} is l^^, 
and 3 times $2^ are |6|. 

30. At $9^ a case, what will | of a case of slates cost? 

31. At $5^ a yard^ what will |^ of a yard of cloth cost ? 

32. At $1 a yard, what will 6 j^ yards of flannel cost ? 

Analysis.— It wiU cost 6} times $f. 6 times $f are |4, and i of |} 
is $1, which added to $4 makes $4|. 

^3. If a man hoe ) of an acre of corn in a day, how many 
acres can he hoe in 5^ days ? In 6} days ? In Bf days ? 
34. What will 2^ yards of silk cost, at $^ a yard ? 

Analysis. 2} = {, and 3} = ^ ; and V x }= V=$7f 
fiednoe mixed nnmbers to improper fractions, aad then proceed as in 
mnltiplying one fraction by another. 



Finl the value of 



36. f xf 

36. If x|. 

37. T^Vxef 

38. 4ixli 



39. 4 of 10 weeks. 

40. J of 12 rods. 

41. i of 27 yards. 

42. ^ of 40 acres. 



43. } off of a mile. 

44. f off off oftl. 

45. f of 4r^ leagues. 

46. f of 6f pecks. 



What is the product 

47. Of 2f times 12 cents ? 

48. Of 5f times 17? 

49. Of 4f times 9 feet? 



Find the result 

60. Of 16— Axl2f. 

61. Of 4f+f oflf— T^ 
52. Of ttof-if-t2\KQ- 
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FRACTIONS. 



119. Pbinciplbs.— I. A fraction is multiplied by multi- 
plying its numerator^ or by dividing its denominator by any 
integer. 

II, Tlie product of two or more factors, whether integraJ- or 
fractional, is the same, in whatever order they are used. 



WRITTEN EXERCISES. 

120. All operations in multiplication of fractions may be 
reduced to one uniform and simple process^ and often much 
abbreviated by cancellation. 

Since the analyses and principles of the Inductive Exercises are 
equally applicable to similar written exercises, further explanations are 
unnecessary. 



1. Multiply -.ft by 15. 
Axl5=^i^ 

Prik. I. 
Or, ^Xl5 = ,-^ 



76-i-16 



Or, 


$$ 


7 


1 


i$ 


5 


7 




If 



2. Multiply 15 by ^. 
15x^=^4F Or, 

15x^ = 15-=-75x7 5 



7_ 
7_ 

1| 



All factors common to the numerators and the denominators should be 
caD celled before multiplying. 

It is obvious, that in multiplying a firaction by an integer, or an inU/ 
ger by a fraction, the result is the same. (Pbin. II.) 



3. Multiply 17| by 6. 

l^ Or,17f-H^. 

6 *0 155 

102 = 17 x6 _1 

1*= *X6 3 



103^ = 17f X 6. 



s 



310 



103i 



4. Multiply 27 by 6f 

27 Or, 6i = V- 

6i 1 • 

162 = 27 X 6 

12 =27xi 



58 



174 



174 =27x6f 
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5. Multiply H ^y ^• 
l|x*=H*=f Or, 

1#» 



, Or, 

«X| = |. 
s s 



6 



5 = f 



6. Multiply I of 4^ by 3. 

Or, 



8 — 

2 



5 



15=:7f 



EuLB. — 1. Change integers and mixed numbers, if any, to 
the form of fractions, and write the numerators on the right, 
and the denominators on the left of a vertical line. (74, N. 2). 

2. Cancel equal factors, if any. Then the product of the 
remaining factors on the right will be the numerator, and the 
product of the remaining factors on the left the denominator 
of the required product. 

When tbe mnltipUer is a mixed number, and the multiplicand large, 
and an integer, we ma7 multiply by the integer and factional part sep- 
arately, and add their products. 



In like manner, multiply 



7. ^ by 12. 

8. H by 9. 

13. 139 by A. 

14. 290 by f 

19. it by ^ 

20. H by A- 

Find the result of 



9. VV by 15. 
10- T^ by 36. 

15. 216 by ^. 

16. 625 by W- 

21. ^ by H. 

22. « by A. 



11. T*Tbyl7. 

12. Hi by 22. 

17. 796 by 9J. 

18. 2112byl{)|. 

23. « by H. 

24. Hbyf 



26. 4xf. 

26. l}x|. 

27. ^X6f 

28. 4i^xli. 



29. 10— ^ of 3i. 

30. 6| + 2Jxf 

31. H-i of 2i. 

32. -Bxi+Si. 



33. 2ix|-|of If 

34. 16— ^xl2f. 

35. 4J+iofli-A. 

36. HofV-+2ixO. 
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Find the cost 

37. Of J of a yard of flannel, at $f a yard. 

38. Of ^\ pounds of rice, at 6^ cents a pound. 

39. Of 8f bushels of apples, at Zl\ cents a busheL 

40. Of %\\ yards of calico, at $J a yard. 

41. Of 15 tons of coal, at $7| a ton. 

42. Of 9f pounds of coffee, at 28J cents a pound. 

43. Of 66 pounds of cotton, at 18| cents a pound. 

44. Of f of 5 it pounds of wool, at 47 cents a pound. 

45. Of f of 9 pounds of honey, at \ of 18 J cents a pound. 

46. Of 15 cords of bark, at $4f a cord. 

47. Of 24J- pounds of tea, at $J a pound. 

48. Of 80 yards of cloth, at %l^ a yard. 

49. Of 21| bushels of corn, at $^ a bushel. 

50. Of i of 5 J tons of hay, at $15^ a ton. 

51. Of 18| barrels of crude oil, at $7f a barrel. 

62. Of i of 18i yards of silk, at f of $5 a yard. 

63. Of 126 pounds of beef, at 9J cents a pound. 

54. Of 36^^ tons of railroad iron, at $62 J a ton. 

55. Of 35 horses, at $205| each. 

56. Of t of 156| acres of land, at | of $54^ an acre* 
67. Of 28| bushels of sweet potatoes, at %\\ a busheL 
58. Of I of a yard of satin, at $J^ a yard. 

69. Of -^ of an acre of land, at $125 an acre. 

60. Of 7|^ tons of middlings, at $26^ a ton. 

61. Paid $365^ for a horse, and sold him for \ of what he 
cost. What was the loss? 

62. When peaches are worth %\ a basket, what are 126| 
baskets worth ? 

63. What is the cost of f of ^\ tons of coal, at f of $7} pel 
ton? 

64. If a family consume \\ barrels of flour a month, how 
many barrels will 5 such families consume in 4^^ months ? 

65. Find the value of (129 — 76^) x i^ of 12^— 2| + 21 J x 6^ 



DIVISION. 

121. In all examples of division of fractions^ the diyisor 
and dividend are either the one an integral^ and the other a 
fractional number^ or both are fractional 

INDUCTIVE EXERCISES. 

133. 1. What is the quotient of 8 ninths divided by 4? 

2. Dividing | by 4 is taking what part of f ? 

3. } off is what part of 1? ioff? Joff? iot^? 

4. Dividing by 2, 3, 4, 6, etc., is the same as multiplying 
by what fractions ? 

5. If 4 slates cost t{, what is the cost of 1 slate ? 

Analysis. J of If, or $A^ = $} ; or, $^^ = ^. (102, II.) 

6. What is the quotient of H divided by2?3?4?6?9? 

7. Divide|by4;4by5; f by 6; TVl>y 8; H ^J 7. 

How many ways to divide a fraction by an integer, and what are they? 
Show that dividing the numerator of f by 8, or multiplying the de- 
nominator by 8, divides the fraction. (102| II.) 

8. Divide Aby4;Hby5; Aby7; fby9; | by 12. 

9. At 14 a yard, how many yards of silk can be bought 
for $214? 

AnaIiTSIS. — As many yards as $4 is contained times in $21f , or { of 
21f = ^of^^,oT^ = ^ times. 

Or, 4 is contiuned in 21 f, 5 times and If or ^ remainder ; {of^ia^, 
which added to 5 makes 5f . Hence, etc. 

10. Divide | by | of 20. i^f by | of 15 ; | by i of 40. 

11. Divide 8^ by 5 ; lOf by 7 ; 18^ by 12 ; 4| by 8. 

12. Divide f of 21 by | of 10 ; ^ of 29 by i of 63. 

13. If a man walks 18f miles in 4 hours, how far does he 
walk in 1 hour? In 3 hours ? In 5 hours? 
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14. What is the quotient of 1 divided by J ? J? J? \^ 

Show that diriding bj \, }, and \ is the same as nmltlplTing by 2, 3^ 
and 4. (102, 1, II.) 

15. In 2 are how many times I? |? |? i? i? f? 

16. Dividing 4 by | is the same as multiplying 4 by what 
fraction ? 

17. At )| a yard^ how many yards of cloth can be bought 
for $6? For $9? For $10? 

Analysis. — As many yards as $| is contained times in $6. 6 is equal 
to 9^, and 4 fifths is contained in 30 fifths 7^ times. 

Or, %% is contained in $1, f times, and in $6, 6 times f, or ^^ equal to 
7^ times. Hence, etc. 

18. Divide7byi; 8by|; 12byi; 9by}; lObyf 

19. At $1 a bushel, how many bushels of turnips can be 
bought for $4? $6? $7? IS? $10? 

20. How much butter at %\ a pound can be bought for $2 ? 
$4? $6? $9? 8? 12? 

How is an integer divided by a fraction ? 
What is the redproeal of a fraction ? (99, 4.) 
Show that multiplying an integer by the reciprocal of a fraction dimda 
the integer by that fraction. 

21. How many times is | contained in J of 16 ? 

22. What will 1 ton of coal cost, if f of a ton cost $7 ? 

23. How many times is \ contained in 6 ? In 8 ? In 11 ? 

24. How many turkeys can be bought for $9, at $1| each? 

25. How many garments can be made from 15 yards of 
cloth, if each garment contains 2^ yards? 

26. How many times is 2 eighths of a yard contained in 6 
eighths of a yard ? 4 of a mile in ^ of a mile ? 

27. At $^ each, how many pineapples can be bought for 
$VV? For^A? For$H^ For$H? 

How is one fraction divided by another, when they have a common 
denominaio-r^ 
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28. At || a pound, how much tea can be bought for %\ ? 

ANAiiYSis. — As inaDy pounds as || is contained times in %\, $i=$A» 
and $1 = %\\ ; $/j is contained in |^{, 1} times. 

Or, moltiply the dividend by the rtcvprocal of the diTisor {. 

29. How many pounds of honey, at $J a pound, can bc 
bought for *|? For$|? For$f? For$^? 

30. Dividefbyf;ibyi;^by};4byi; At)yl. 

How is one fraction divided by another when they hare not a commov 
denominator? 

31. In 2J acres of land, how many building lots of | of an 
acre each ? 

Reduce mixed numbers to improper fractions, then divide as we di- 
vide one fraction by another. 

32. At %^ a yard, how many yards of cambric can be 
bought for $1? For$J? For*J? For $3 J? 

33. At $f a bushel, how many bushels of onions cau be 
bought for I4J? For $5^ ? For $3f ? 



Divide 

34. ^ of a week by 6. 

35. 2^ miles by 7. 

36. 16| rods by 10. 

37. Jof f of atonbyf 



Divide 

38. i of I by}. 

39. 4 of 21 by |. 

40. \ of 4| gallons by \, 

41. 9 times | of a day by 1^ 



Find the value of 



42. ^^~5. 

43. -^—8. 

44. lH-^6. 

45. 4|^7. 



5. 



4-2|. 



46. 9^-; 

47. 134 

48. 27|-^6 + l|. 

49. 1^-^7x10. 



50. 1^-1-9 xf 

51. 5|x4-+■13i-^3, 

52. ^^7xf of If 

53. A^-ixi-r-4. 



123. Pbinciples. — I. A fraction is divided by an integer, 
either by dividing its numerator, or by multiplying its denom-^ 
inator by that integer. 

II. Any integral or fractional number is divided by mttlti^ 
plying it by the becipbocal of its diuisor. 
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WRITTEN EXERCISES. 

134. In division, as in multiplication of fractions, all 
operations may be reduced to one process^ only differing 
from multiplication by inverting the terms of the divisor 
(99, 4). 

The Inductive Exercises will furnish all instruction necessary for thf 
pupil to understand and explain aU operations in the Written Exercises. 



1. Divide H l>y 6. 
Or, (133, L) ^ 



3=A- 



3. Divide 50| by 8. 

50^-8=1^ =6^. 5 
Or, 

8)50f 



«s 



10 



6A. 



63 



6A- 



5. Divide Z\ by i of ^. 



3i = ¥; 

f of 2i = 2. 



t 



4 



V-f=¥xi=l|- 8 



13 



t 



2. Divide 6 by if. 
Or, ^ 

Wh-H = sj. 3 

4. Divide -^ by |. 
A-^l=Axf=2|. 
Or, 

6. Divide 3J by 4|. 



25 



25 =8^. 



•^0 

± 

5 



0» 

12 

^ 



3| = i:4|=^; ^ 

5 



13=1|. 






t 



4=f 



EuLE. — Change integers and mixed numbers y if any ^ to the 
form of fractions; then multiply the dividend ly the recip^ 
nocAL of the divisor (123^ II). 

Apply cancellation when practicable. 
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In like manner 

7. H by 18. 

8. U by 10. 

9. A by 14. 

10. 56 by If 

11. ill by 80. 

12. lifbyif. 



diyide 

13. 73} by 10. 

14. 125f by20. 

15. 236^ by 16. 

16. A by H. 

17. 46} by 8. 

18. 92 by 6f 



19. } of 30 by 12. 

20. \ of 142 by 16. 

21. I of 8 by 20. 

22. le^bylSf 

23. V^ of 4 by I of 3}, 

24. 44 by I of 5^x7. 



25. If a man dig 29^ rods of ditch in 14 days, how much 
does he dig in 1 day ? 

26. If 1^ bushels of oats cost %%j what costs 1 bushel? 

27. If } of a farm cost $6270, what did the whole cost? 

28. If \ of an acre of land cost $63, what cost 1 acre ? 

29. If 64 horses cost $4622}, what is the cost of each ? 

30. If 12 ploughs cost $124}, what is the cost of each ? 

31. At $3f a cord, how many cords of wood can be bought 
for $40? For $150? 

32. How many bushels of pears at $} a bushel can bo bought 
for $18? For $39? 



Divide 

33. I by f . 

34. A by |. 

35. I by 4. 

36. Abyf 

37. « by A. 



38. A by ». 

39. Mbyioff 

40. li by I of If 

41. i of} by J. 
43. i of } by A- 



43. Hby^off 

44. 9ibyiof5. 

45. 4f by2}. 

46. 12Abyiof6}. 

47. }of26|by2f. 



48. How many pounds of tea, at $1^ a pound, can be boughb 
for$15i? 

49. At $6f a ton, how many tons of coal can be bought for 
$160? For $248? 

50. At %^ a yard, how many yards of cloth can be bought 
for $9? For $24? For $64? 

51. At $1 a pound, how many pounds of butter will $110 
buy? 
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FRACTIONS. 



62. What is the yalue of || ? 

3* 



%% V 22 11 
Sf- V~ 9*3' 


Or, 


22 . 11 t% % 2 
9 • 3 ~ ^ ^ M ~ 3' 

3 


n 

3 


9 

2 = 



and 



The above is only an OTpreeraon of dwision, and simplj means* dividi 
2i by Sf. Sach expressions arc sometimes caUed Complex FrcuitUma, 



Find the yalne of 

63. -J-, or of I -5- f. 

64. H, or of 2} ^ 3f 



55. 



56. 



15 
12i' 



57. 



lofH 



Aof5i 
58.14^. 



69. If a horse eat 4 of a bushel of oats a day^ in how many 
days will he eat 12| bushels ? 

60. At $6J a bushel, how many bushels of clover seed can 
be bought for $40f ? 

61. At ^ of $} a yard, how many yards of muslin can be 
bought for i of $ J ? 

For farther exercise npon fractional nnmbers, nse the following, thus: 
take the first set of numbers, f and f ; find, in the simplest form, their 
9um, difference, product, and, lastly, the quotient of the first divided by 
the second. In like manner, treat each set in the double colunms. 



62. I, |. 

63. i, |. 

64. i, f 

65. H. f 

66. f, fi. 

67. A, t- 



68. H, A- 

69. tV. if- 

70. 4|, f 

71. 31, f 

72. 3i, 2f 

73. ^, 2f 



74. f, 2J, 

75. 5i, 8. 

76. 21i, tV- 

77. 24f, |. 

78. 28f , 1|. 

79. 621, 36^. 



80. 16J, 13^. 

81. 3^, I of 21 

82. ^, 1 of 7. 

83. 1, { of 4). 

21 I 



84. 



3|' 21 



RELATION OF NUMBERS. 

125. To find what fractional part one number is of 
another. 

1. What part of 5 is 3 ? 

Analybis. — Since 1 is ^ of 5, 3 is 3 times | or { of 5. 

2. What part of 9 is 5 ? Of 12 is 7 ? Of 24 is 18? 

3. Ten yards are what part of 25 yards ? 8 pounds^ of 20 
pounds ? 9 eggs, of a dozen ? 10 ounces, of a pound ? 

4. What part of 3 is J ? 

Analtsis.—! is } of 3, and f of 1 is { of |, or ^ of 3 ; or, t +3 = ^. 

5. What part of 9 is J ? Of 8 is A? Of 20 is |? 

6. What part of 15 is 1 J? Of 18 is 2J? Of 25 is 6J ? 

7. What part of^ is I? 

Analysis.— 1 is } of f, and f of 1 is f of J, or f} = f . Or. | = |f , 
and 1 = ^2, and the relation of { .to | is the same as that of 10 to 12, 

« = !. 

8. What part of i is i ? Of^VisI? Offis^? 

9. What part of H is A ? 0^ 3^ is J ? Of 2| is If ? 

KuLE. — Divide tlie number denoting the part by the number 
denoting the whole. 

126. To find a number when a fractional part of it 
is griven. 

1. 15 is I of what number? 

Analysis. — 15 is f of 4 times } of 15, which is 20. 

2. 16 is ^ of what number ? ^ of what number ? 

3. 31| is 4 of what number ? | of what number? 

4. ^\s \ of what number ? 

A17ALYSIS. — f is I of 5 times J of |, which is IJ. 

5. I is f of what number ? | of what number ? 

6. Ig is i of what number? J of what number ? 
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7. 36 is I of how many times 4 ? 

Analysis. — 36 is | of 8 times ( of 36, whicli is 32, and 4 is contained 
in 32, 8 times. 

8. 28 is A of how many times 8 ? 12 ? 9 ? 16 ? 

9. 35 is } of how many times I of 28 ? ^ of 30 ? 

10. f of 66 is -^ of what number ? 

Analysis. — } of 56 is 3 times \ of 56, which is 21 ; and 21 is ^ of 10 
times \ of 21, which is 30. 

11. I of 27 is 4 of what number? | of what number? 

12. I of f of 64 is f of what number ? ^ of what number? 

13. 64 is VV of bow many times 5 ? 6? 8? 9? 12? 

14. 46 is f of how many times 8 ? .9? 6? 7? 11? 

REVIEW. 

WRITTEN EXERCISES. 

137. 1. Change 21 to a fraction having 25 for its denomi* 
nator ; 34 to 50ths , 75 to 18ths. 

2. Reduce \ of |, |, and If to equivalent fractions having 
the least common denominator. 

3. The difference between two numbers is |^|, and the smaller 
94 ; what is the greater ? 

4. The product of two numbers is 56f , and one of the num- 
bers is 12^; what is the other? 

5. What number divided by ^ will give a quotient of f ? 

6. Find the value of 3x|xfx4| -^ 3|x|x4x|. 

4 2i 

7. Keduce the fractions — and jj to their simplest form. 

8. A farmer put \ of his corn in one bin, J in another, and 
77 bushels in a third. How much corn had he? 

9. If 3f pounds of sugar cost $.33, what will be the cost of 
65} pounds? 
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10. A man owning | of an iron foundry, sold \ of his share 
for $540f . What was the value of the foundry ? 

11. If I of a farm is valued at $1729^, what is the value of 
the whole ? 

12. A man having 1150, gave $25 for a robe, and f of the 
remainder for a harness. What part of $160 had he left ? 

13. Bought a horse for $275, and sold him for $160. Foi 
what part of the cost was he sold ? 

14. A pole stands \ in the mud, \ in the water, and 35 feet 
above the water. What is the length of the pole ? 

15. At $1 a pound, how many pounds of coffee can be 
bought for $6i ? 

^ • 16. If from 18i yards of cloth 2| yards are cut, what part 
of the whole is taken ? 

17. If 48 is I of some number, what is | of the same num- 
ber? 

18. If 1\ tons of hay cost $120, how many tons can be 
bought for $78 ? 

19. Gave 6f pounds of butter, at 36 cents a pound, for 3^ 
gallons of oil. What was the oil worth a gallon ? 

20. If -^ of an acre of laud is worth $79^, what is 1 acre 
worth ? 

21. What number taken from 2^^ times 12^ will leave 20}? 

22. At $^ a yard, how many yards of silk can be bought 
for $10f ? 

23- What is the sum, the difference, and the product of \ 
and its reciprocal ? 

^ 24. How many pounds of tea, at 1^ a pound, will pay for 
10 J^ baskets of peaches, at $^ a basket ? 

25. A can do a certain piece of work in 8 days, and B can 
do the same piece of work in 6 days. In what time can both 
together do it? 

26. A horse and wagon cost $270 ; the horse cost \\ times 
as much as the wagon. What was the cost of the wagon ? 
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27. If 7^ barrels of pork cost $60, how many barrels can be 
bought for $156, at the same rate ? 

28. What is the quotient of 1^ divided by its reciprocal? 

29. A certain sum of money is divided among 4 persons ; 
A has ^, B I, C -j^, and D has the remainder, which is $30. 
What is the whole sum divided ? 

30. How many times can a bottle, holding ^ of f of a gal- 
lon, be filled from a demijohn containing J of If gallons? 

31. If 5 be added to both terms of the fraction |, will its 
value be increased or diminished ? 

32. If 5 be added to both terms of the fraction f, will its 
value be increased or diminished ? 

33. If 235i acres of land cost $4725|, what will 628 acres 
cost? 

34. From 100| tons of iron were sold 40J tons at %^\ a ton, 
and the remainder at $40:1^. ^i^at was received for all ? 

35. A gentleman owning f of an iron foundry, sold \ of his 
share for $2570 1; how much was the whole foundry worth ? 

36. Bought 320 sheep at $2J per head ; afterward bought 
435 at $1-J per head ; then sold f of the whole number at $1| 
per head, and the remainder at $2^. Did I gain or lose, and 
how much? 

What is the value of 

37. (f of I of 3f + 8S)) -^ (10| - 7 A) f 

38. (•JofVV-^15)x(15-T-|of4)? 

39. (i2|-^^-15|xi)x4? 

40. (|of8f-3xA)xa^l + 5^)? 

41. (fxl4-^^ofl5)x37i? 

42. ^^ of (24--6I) X (9f --4f) ? 
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138. The numbers 1000, 100, 10, 1, •^, ^hi, r^, ete., in- 
crease from right to left, and decreaeo from left bo right, by 
the same nuiform scale of ten. Thus, 1000 is ten times 100 ; 
100 is 10 times 10 ; 10 is ten times 1 ; 1 is ten times ^, etc. 
Also, TTiVir is one tenth of -^^ ; -^ is one tenth of iV ^ Vir is 
one tenth of 1 ; 1 is one tenth of 10, etc. The value of any 
decimal figure is always ^ of the valae of the same figure in 
the next place to the left 

1000 




1 A lio' tAtT 

1. If a unit or 1 is divided into ien eqaal parte, what is one 
part called ? 2 parts ? 5 parts ? 

2. If 1 tenth of 1 is divided into ten equal parte, what is one 
part called ? 3 parts ? 7 parts ? 25 parts ? 

3. If 1 hundredth of 1 is divided into ten equal parts, what 
is one part called ? 9 parts ? 75 parts ? 

4. Whatie^ofTVofl? -^ of -^r of -Ar of 1 ? -hotih^ 

5. What is the fractional unit of 3 tenths? Of 5 hnn* 
dredtha? Of 25 thousandths ? 



NOTATION AND NUMERATION. 

129. A decimal fraction or decimal is one or more 
of the decimal divisions of a unit* 

Thus, ^, ^, yJij, yf J^, etc, are decimal fractions. 

The denominators of decimal fractions increase and decrease bj the 
uniform scale of 10. Hence, the fractional units are always tenths^ hun- 
dredths, thousandths, etc. 

130* The decimal sign ( . ), or decimal pointy is used 
to distinguish a decimal from an iiiteger, and is always placed 
before the numerator of the decimal, when expressed alone. 

« 

The number of figures after the decimal sign indicates the denomi'Mk' 
tor, and determines the value of the decimal expression. 

131, Decimals may be written in two ways, viz. : either as 
common fractiovs, the denominator being expressed, or in 
decimal notation, the denominator being omitted. Thus, 

■^ is written, .5, and is read, 5 tenths. 

** 25 hundredths. 
" 125 thousandths. 
^^ 2436 ten-thousandths. 

1. The denominator of a decimal, when expressed, is always 1 with 
as many ciphers annexed as there are figures in the given decimal. 

Thus, .4 = iV> .09 = Tijj, .007 = Tv'^. Hence, 

2. The numerator, when expressed alone, must have as many decL 
mal places as there are ciphers in the denominator. 

Thus, j\ = .8, ^ViF = .16> Thh = .012, TiAAnj = .0014. 

* The terms *' fraction''^ and *^ decimal^* will hereafter be used to distingaish the 
common from the decimal/orm of expression. Thns, | or ^, and .75 are two formt 
of expression for the same thing. 



100 


<( 


.25, 


t€ 


1000 


ii 


.125, 


€C 


24S8 
10000 


€C 


.2436, 


it 
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132. Express in the form of a decimal^ and read. 



1. 


A- 


^- T*Tr- 


9. 1^'. 


13. 


10000* 


2. 


iV^. 


6. T^V- 


10. lofoj. 


14. 


iStXo* 


3. 


A. 


7 A»A 

* ' To IF' 


11- T*»Tr- 


15. 


To^finr- 


4. 


1^. 


^* xlfir- 


12 JUIA- 

■>••*• 1000* 


16. 


loVflPflff- 


Exp 


ress in 1 


the form of ^ fraction y and read 


» 




17. 


.6. 


21. .040. 


26. .2162. 


29. 


.14036. 


18. 


.02. 


22. .024. 


26. .0056. 


30. 


.00402. 


19. 


.28. 


23. .010. 


27. ,0320. 


31. 


.013760. 


20. 


.15. 


24. .005. 


28. .0008. 


32. 


.000342. 



133. A mixed decimal consists of an integer and a 
decimal written together. 

In reading a mixed number, the word '* and** is always read In place 
of the 'povnJt. Thus, 7.12 is read, 7 avd 12 hundredths ; 26.134 is read, 26 
and 134 thousandths. 

134. The relation o{' integers and decimals to each other is 
clearly shown in the following 



Table. 



Name& 



g 4 

5 2 « 

as 

a 03 



o 



i ■ 

< 'd CD 

s s '^ 
o si 

^ o oa 
O 



a 



W H H 



OB 

2 

B o 

a <o 

wen 



QQ 

Eh 



to 



OB ^ 



QQ 

d m o 
C< ^ nj 



i 



OB .4 

^ r^ E 

S3 



.c ^ ja 

^• 00 $ 



Ordee<». ^g| ll^ S^ISS Hi 

uhitb. 555 555 55 5.55 555 555 



-/ V. 



Inteqeks. 



y 

Decimals. 



The nnmher is read, 555 million 555 thousand 555, and 55 
million 555 thousand 555 Jiundred-millionths. 
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135. As in integers^ so in decimals^ make the order of 
units the starting-point of notation and numeration, extend- 
ing the scale to the left of units' place in writing integer Sy and 
to the right of units' place in writing decimals. 

The first order to the Ufl of units is im», and the first order to the 
Hght of units is UtUhi ; the second order at the left is hund/reds, and the 
second order to the right is hundredths, and so on. The orders on the 
left and the decimals on the right, equally distant from units' place, cor- 
respond in name, and are reciprocals of each other. Thus, the 2d order 
on the left is 1 ten, and the second order on the right is 1 tenth, and -^, 
or .1, is the reciprocal of 10 ; the 3d order on the left is 1 hundred, and 
the 3d order on the right is 1 hundredth, and ^j^, or .01» is the reciprocal 
of 100, etc. 

The value of any decimal order is always ten times the value of the 
next lower order, or 1 tenth the value of the next higher order. 

136. In writing decimals, as in writing integers, vacant 
orders must be filled with ciphers. 

Since decimals are governed by the same laws of notation 
as integers, it follows that, 

137. Each removal of a decimal figure one place to the 
right, causes it to represent units *of one tenth the value it did 
before, and hence divides the number by 10. (17, III.) 

Thus, .03 is ^ the value of .3 ; .003 is ^ the value of .03 ; or, .3-^-10 
= .03 ; .03^10 = .003. 

138. Each removal of a decimal figure one place to the 
left, causes it to represent units of ten times the value it did 
before, and hence multiplies the number by 10. (17, II. ) 

Thus, .05 is 10 times .005; .5 is 10 times .05; or, .005x10 = .05; 
.05 X 10 = .6 ; .5 X 10 = 5. 

139. Ciphers annexed or rejected at the right of any deci- 
mal do not change its value, since . they do not change the 
place of the significant figures of the decimal. 

Thus, .6 is the same as .60, or .600, or .6000. 
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WRITTEN EXERCISES. 



140* Express decimally : 

1. Seventy-five thousandths, jjfy = .075. 



2. Fifteen hundredths. 

3. Seven thousandths. 

i. Fifty-three thousandths. 

5. Nine ten-thousandths. 



6. 22 ten-thou8andtli& 

7. 245 ten-thousandths. 

8. 1042 hundred-thousandths. 

9. 14605 millionths. 



10. 

11* ''nAnr" 



10 0* 



8 9 g 
100 00* 



12. 

13. 127^V 



14. 



51fl 

10 00 00' 



!"• "^loooO* 



16. 48jiHTr- 
!•• ^J-o 1 ooir* 



18. Four hundred thirty-seven thousand five hundred 49 
millionths. 

19. Three million forty thousand 12 ten-millionths. 

20. Six hundred and 24 hundred-millionths. 

21. Four hundred ninety-five million seven hundred five 
thousand and 43075 ten-millionths. 

22. Four million seven hundred thirty-five thousand and 
903624 hundred-millionths. 

23. Three million forty thousand ten ten-millionths. 

24. Twenty-four hundred-millionths. 

25. Eight thousand six hundred forty-five hundred-thou^ 
sandths. 

Copy and read the following : 



26. 


.705. 


34. 


18.0031. 


42. 


.00078. 


27. 


.0023. 


35. 


6.306. 


43. 


.3050040. 


28. 


.3607. 


36. 


49.0703. 


44. 


.0003006. 


29. 


.00705. 


37. 


10.0064. 


45. 


42.0637. 


30. 


.400564. 


38. 


22.09042. 


46. 


108,0094. 


31. 


.000256. 


39. 


1.10106, 


47. 


230.40685. 


32. 


.0010275. 


40, 


14.00370, 


48. 


30,26002016. 


33. 


.0000407. 


41. 


70,00063. 


49. 


8.Q4Q1Q34£^ 



DECIMAL CURRENCY. 



141. Currency is a term applied to all kinds of money 
in circulation, both coin s,nd paper. 

The legal ctmreney of the United States is a decimal cuTiency, and is 
fx>metimes called Federal money. 



142* The unit of United States money 
is the dollar; and dimes, cents, and mills 
are respectively tenths, hundredtTu, and tJum- 
eandths of the unit. 



The l^;al coin of the United States is as follows : gold, the double- 
eagle, eagle, half -eagle, quarter-eagle, three-dollar, and one-dollar pieces ; 
silvor, new^ cnrrency-dollar, half-dollar, quarter-dollar, and ten-cent 
pieces ; nickel, the five-cent and three-cent pieces ; bronze, one-cent. 
• The trade-doBar, used for commercial purposes, weighs 420 gtains. 

The neu> eurreriey-dollaT of 1878 weighs 412} grains. 





Table op Units. 




Equivi 


lUSNTS. 


10 Mills (m,) = 1 Cent, . 
10 Cents = 1 Dime . 
10 Dimes = 1 DoUar,. 
10 DoUare — 1 Eagle, . 


. et, 
. d. 
. %. 
. E. 


1JK = 


10000 »». 
1000 <^. 
lOOd. 
10$. 



143. In bnsiness transactions^ cents are often written as 
fractions of a dollar ; and the half-cent either as a fraction (}) 
or as 5 mills. 

Thus, $7.42 may be written, $7^^^ ; 87} cents, $.87} or $ 875. 

Oenerally, in business calculations, if in the final result the mills are 
less than 5 they are not regarded ; if 5 or more than 5» they are considered 

Thus, $6,424 would be called $6.42, and $6,426 would !« called $6.43. 
This usage will generally be adopted in the answers to examples in this 
book. 
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144. To change cents to milUy multiply by 10 ; dollars to 
centSy multiply by 100 ; dollars to mills, multiply by 1000, 
omitting the sign $, and writing cis., or m,, after the result. 

Thus, $.36 = 36 cts,; $8 = BOOets., op 8000 m. 

145. To change mills to cents, divide by 10 ; cents to doU 
lars, divide by 100 ; mills to dollars, divide by 1000, and pre- 
fix the sign I to the result. 

Thns, 740 miXU = $.74 ; 645 eenU = $6.45 ; 4200 mias = $420. 

Since the dollar is the unit, of which cents are hundredths^ 
and mills are thousandths, it follows that 

146. All the operations in decimal currency are the 
same as the corresponding operations in decimals. 



REDUCTION. 

INDUCTIVE EXERCISES. 

147. 1. How many tenths in 2 units? In 5 units? 

2. How many tenths in 20 hundredths ? In .40 ? 

3. How many hundredths in 2 units ? In 4 units ? 

4. How many hundredths in 200 thousandths ? 

5. How many hundredths in 5 tenths? In .6 ? .7? .8? 

6. How many thousandths m .06 ? In .25 ? .48 ? .75 ? 

7. How many hundredths in .150 ? In .260 ? In .2500 ? 

8. In400 thousandths how many hundredths? Tenths? 

9. How many tenths of a dollar in $6 ? Hundredths ? 

10. Change 4 dollars 50 cents to cents. To mills. 

11. How many dollars are 300 cents ? 540 cents ? 

12. How many cents are 2600 mills ? Dollars ? 

13. How are thousandths changed to hundredths ? Hun- 
dredths to tenths ? Tenths to units ? 

6 
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14. How are units changed to tenths? Tenths to hun- 
iredths ? Hundredths to thousandths ? 

15. Express decimally 7 cents ; 8 cents ; 9 cents. 

16. Express decimally 5 mills; 6 mills; 6 cents 6 mills; 14 
cents 6 mills ; 22 cents 7 mills. 

17. What part of a dollar is 9 cents ? 12 cents ? 24 cents ? 
18 cents ? 50 jeents ? 75 cents ? 

18. Change .5 to hundredths. To thousandths. 

19. Change .4 and .05 to thousandths; .07 and .01. 

20. Change .5000 to thousandths. To hundredths. To 
tenths. 

21. What is a common denominator of .3 and .05? 

22. Change .2, .04, and .005 to equivalent decimals having 
a common denominator. .15, .6, and .125. 

How are decimals reduced to a common denominator ? 

23. Change .5, .08, and .023 to equivalent decimals, having 
a common denominator of 1000. Also, .14, .009, and .6. 
.7, .007, and .091. 

24. How many halves in ^J^ ? In ^ ? In ^^ ? 

25. How many fifths in T^ ? In^^? ^? .6? 

26. How many fourths in ^ ? In .50 ? In .75 ? 

27. How many twentieths in tW ? I^ iW ? ^^ -^^ ? 

28. In .50 how many halves ? Fourths? Tenths? 

29. How many fourths in .25 ? In .75 ? 

30. How many eighths in .40 ? In .80? In 1.20? 
How is a decimal changed to the form of a fraction ? 

31. How many tenths in i? How many hundredths f 
How many thousandths ? 

32. How many tenths in -^ ? Hundredths in | ? In f ? 

33. How many hundredths in T^? In ^? In -^ ? 

34. How many cents in |- of a dollar ? In ^ ? In | ? 

35. How many mills in -J^ of a dollar ? In J ? In f ? 
How is a fraction changed to the form of a decimal ? 
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WRITTEN EXERCISES. 



148. Bedace 



1. 1615 to cents. 

2. 124.06 to cents. 

3. $9,206 to mills. 

Change 

7. 3467 cents to dollars. 

8. 10408 cents to dollars. 

9. 46725 mills to dollars. 
10. 30200 cents to dollars. 

Change 

15. .23000 to hundredths. 

16. .10200 to thousandths. 



4. 86 cents to mills. 

5. $.763 to mills. 

6. $.47i^ to mills. 



11. 762 mills to cents. 

12. 5607 mills to dollars. 

13. 3009 cents to dollars. 

14. 850 mills to cents. 



17. .9000 to tenths. 

18. .0700 to hundredths. 



19. Eeduce .7, .05, and .304 each to hundred-thousandths. 
(139.) 
20., Eeduce 2.5, .107, and .0008 each to ten-thousandths. 

21. Change 4, 2.17, .136, and .0408 to equivalent decimals 
having a common denominator. 

22. Change .375 to an equivalent fraction. 

Explanation— The numerator is 875, .375 = -^^^ = |, 
the denominator 1000, and the decimal ex- 
pressed as a fracstion Is -f^^ = {. Hence, .875 = f. 

Change to equivalent fractions in lowest terms : 



23. 


.16. 


26. 


$.75. 


29. 


.024. 


32. 


$.875. 


24. 


.125. 


27. 


$.375. 


30. 


.5625. 


33. 


.0008. 


25. 


.625. 


28. 


$.655. 


31. 


.3125. 


34. 


.9375. 



35. Express by an integer and common fraction 8.25. 

36. Express by an integer and common fraction $12.75 ; 
25.005; 136.125. 
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37. Bednce yf-g to an equivaleDt decimaL 

125 ) 2.000 



Explanation. — Since ^\^ 
= y^ of 2 units, and 2 nnits 
equal 2000 thousandtJis, yj^ of 
2000 thottsandtha is 16 thott- 
iandths, or .016. 



.016 Or, 
tI T = TfJUir = tUo = -016 



Bednce to equivalent decimals : 



88. $}. 

39. ^. 

40. ^. 

41. *V^. 



42. 
43. 
44. 
45. 



46. I off 

47. ^ofH- 

48. i of 2^. 

49. J2|XtIt- 

The sign + is sometimes placed after the result to indicate that there 
is still a remainder. Thus, j = .666+, or .666}. 






60. 
51. 
52. 
53. 



«5|. 
|12|. 

$42H. 
t36if. 



ADDITION AND SUBTRACTION. 

INDUCTIVE EXERCISES. 

149. 1. What is the snm of 3 tetiths and 6 tenths f Of ^ 
and VV ? Of .6 and .4 ? Of .3, .4, and .5 ? 

2. What is the sum of ^ and ^ ? Of .07 and .12 ? 

3. What is the sum of 16 tenths and 9 tenths f The differ- 
ence? 

4. What is the sum of 45 hundredths and 3 tenths f The 
difference? 

5. What is the sum of yf^ and xA^r? Of .06 and .009 ? 

6. What is the difference between f and ^? i and .8? 

7. Find the sum of ^ and 4 expressed decimally ; of ^ and 6. 

8. Find the difference between 5 and | expressed decimally; 
between 1.75 and $.5 ; $i and $.25. 

9. Find the sum of $2.5, $3, and $.6. 

10. Which is greater, $.35 or $f ? $.7 or $} ? $f or $. 75 ? 

11. Which is greater, 30 cts. or $.3 ? $^ or 40 cts. ? 
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12. Find the value of %\ — 30 cents; 80 cents — $.6. 

13. Find the sum of 1^.5, 13, $.4, and $.15. 

14. Find the value of 1.75 — $.25 + .5 ; $i + $.75 — $J. 

How many decimal figures in the vim of tentlis and hondredthsf Of 
iiandredths and thousandths? Of tenths and thousandths? 

How many decimal figures in the differentt between tenths and han> 
dredths? Between tenths and thousandths? Between hundredths and 
ten-thousandths ? 

Prikciple. — Only decimals of like order Sy expressing parts 
of like units, can he added or subtracted. 

150. Since integers and decimals increase and decrease 
uniformly by the scale of 10, decimals are added, subtracted, 
multiplied, and divided in the same manner as integers, an*d 
the methods of proof are the same. 

WRITTEN EXERCISES. 



161, 1. Find the sum of 
2.125, 13.07, 7.8, and .3142. 



2.1250 


Or, 2.125 


13.0700 


18.07 


7.8000 


7.8 


.3142 


.3142 



23.3092 



23.3092 



2. Find the difference be- 
tween 18.5 and 2.3476. 

18.6000 Or, 18.5 
2.3476 2.3476 



16.1524 



16.1524 



The arrangement of the given numbers must be such that the decimal 
points shaU fall in the same vertical line. 

The number of decimal places in the result will be equal to that one 
of the given numbers which contains the greatest namber of places. 

In like manner, find the value, expressed decimally^ 

3. Of 16.5 + .0348 + 7^ + .07^ + 1.008 + f 

4. Of |.87i + *5i + $86 + S.338 + H + $102.95. 

5. Of I25f + $81.09 -f $16| + $.87^ + $150|. 
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6. Of $125.75 — $41,095. 

7. Of $1,375 — $.88. 

8. Of$.875 — $|. 

9. Of$.75 — $H. 

10. Of 678 tenths — 7.36. 



11. Of 7.005 — .7005. 

12. Of 4 — 24 miUionths. 

13. Of 10 — 10 thousandths. 

14. Of H— 1875 miUionths. 

15. Of $600 — 600 cents. 



16. Bought a farm for $2560.50 ; paid at one time $1046 
and at another time $807.87. What remains unpaid ? 

17. Bought groceries to the amount of $7.18 ; how much 
change must I receive for two five-dollar bills ? 

18. Bought a ton of coal for $7|, a barrel of sugar for 
$28^, a chest of tea for $23.08, and a barrel of flour for 
$10.87f What was the cost of all ? 

19. A man bought an overcoat for $36J, a sack for $18f, 
and pants for $8.12^^ and gave in payment one fifty and two 
ten-dollar bills. What change should he receive ? 

20. A coal dealer bought 570.5 tons of coal, and sold at 
difE^ent times 80.54 tons, 120^ tons, and 114| tons. How 
much had he left ? 

21. Deposited in the bank $2000, and drew out at one time 
$250^^, at another $322.62^; how much remains in the bank? 

22. Prom a piece of cloth containing 56.25 yards, 24f yards 
were cut. How many yards remained ? 

23. Find the sum of 45 units, 25 tenths, 360 hundredths, 
75 thousandths, 52 ten-thousandths, and 406 miUionths. 

24. A speculator having 7346 acres of land, sold at different 
times 364 J acres, 1235.125 acres, 2700| acres, and 850.65 acres 
How much had he left? 

25. A grocer has 2J barrels of A sugar, 5J barrels of B 
sugar, 3f barrels of C sugar, 3.0642 barrels of crushed sugar, 
and 8.925 barrels of pulverized sugar; how many barrels of 
sugar has he ? 

26. A man having $14725, gave $3560 for a store, and 
$7015.871 for goods. How much money had he left? 
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27. Bought a ton of coal for $6.08, a barrel of sagar for 
$26,625, a box of tea for 116, and a barrel of flour for $7.40. 
How much less than $75} was the cost of all ? 

28. A man bought a farm for $6736.75, which was $325| 
less than he sold it for. What did he sell it for ? 

29. How many rods of fence will enclose a field, the sides 
of which are respectively 34.72 rods, 48^^^ rods, 152.17 rods, 
95| rods, and 56f rods ? 

Find the decimal value 

30. Of ($.87i + $14}) — ($5.10 + $.75). 

31. Of (155.006 — .32) + (80.0032 + 55.1). 

32. Of $70 - ($25.4 - $10.12}) + $7|. 

33. Of .37} + } + 4.2 — (2 — .681). 

34. Of $250 - ($170^ - $14}) + $i}- 

35. Of t48iyt + $.97 - ($} + $.62^ + $}). 

MULTIPLICATION. 

INDUCTIVE EXERCISES. 

152. 1. What is 5 times ^V? 6 times .3 ? 4 times .6 ? 

2. What is 7 times y^ ? 5 times .08 ? 6 times .09 ? 

3. What is ^X3? 3x.7? 4x.6? .5x7? 

4. WhatisT^x5? 5x.04? .05x7? 8x.06? 
6. WhatisT^Vx^? .4x.3? .8x.7? .6x.9? 

6. Whatisyf^XiV? .5x.05? .12x.6? .7x.llP 

7. What is T*Tr X tJtt ? .03x.07? .15x.06? 

8. What is 8 times $.6 ? 7 times -^ of a dollar ? 

9. Whatis8x.5? 8x.05? 8x.005? 8x.0005? 

How many decimal places in the prodact of t/nito multiplied hytentliaf 
Tenths by tenths f Tenths by hundredtTisf Hundredths by hundredths? 

Pbinoiplb.— 7%e number of decimal places in any product 
is equal to the decimal places in both factors. 



i 
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WRITTEN EXERCISES. 

163. 1. Multiply .64 by .8. 

EJxPLANATiON.—Multiply aa in fractions (120, Ex. 6). 

Thus. .64 X .8 = ^Vir x tV = iVirSr = .512. Or, 

Multiply aa in integers, and since hundflredJlhi multiplied 
by UTiJtJu produce ihoruMiivM^, the product must contain 
three decimal places. (Pbin.) 



(2.) 
Multiply 4.64 
By 3.35 

Find the product of 

6. 6 timQS $2.45. 

7. 9 times .326. 

8. 26 times 4.007. 

9. 15 times .0038. 



(3.) 
53.062 
4.43 



(4.) 
.1346 

.203 



.64 

.8 

.612 



(5.) 
675.1 
.008 



10. .5 of 16.25. 

11. .22 of 3.84. 

12. .07 of 112.031. 

13. .042 of .506. 



14. 13.6 X. 045. 

15. .723x6.04. 

16. 28.7 X. 029. 

17. .186x14.02. 



If there are not so many figures in the product as there are decimals in 
both factors, supply the deficiency by prefixing ciphers. 

To multiply by 10, 100, 1000, etc., remove the decimal 
point in the multiplicand as many places toward the right as 
ihere are ciphers in the multiplier (138). 

Multiply, and express the product decimally: 



18. 13241^ by .324. 

19. 1175.64 by .205. 

20. 5.728 by 100. 

21. .6207 by 1000. 

Find the value 

26. Of 28 X .25 X 6. 

27. Of .014 X 6.2 X .007. 

28. Of $37Jx.08xi. 



22. 5^ hundredths by 25. 

23. 26000 by 26 thousandths. 

24. 84 tenths by 244 hundredthr. 

25. 7| tenths by .06^. 



29. Of $200 X 3| X .006. 

30. Of .304 X 100 X lOJ. 

31. Of 159.36 X ?i X .9. 
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What is the value 

32. Of 46 mules, at $75,375 each? 

33. Of 100 barrels of flour, at |9.62| each P 

34. Of 14^ yards of cloth, at I4J a yard ? 

35. Of 125 bushels of oats, at $.625 a bushel ? 

36. Of 25| bushels of timothy seed, at $3.25? 

37. Of 3000 pounds of wool, at 37^ cents? 

38. Of 170 barrels of apples, at $2| a barrel ? 

39. Of 100 cords of wood, at $4.38 a cord ? 

40. Of 204^^ acres of land, at $72} an acre ? 

41. A farmer sold 125 bushels of oats at $.37|^ a bushel, and 
received in payment 75 pounds of sugar at $.09 a pound, 12 
pounds of tea at $.60 a pound, and the remainder in cash; 
bow much cash did he receive ? 



DIVISION. 

INDUCTIVE EXERCISES. 

164. 1. Whatisiof A? iof^i^? ^ol^^'i 

2. What is i of .8? iof.35? | of .048? 

3. Divide A ^7 A; ^ ^7 i*ir; tMtt ^7 Tiftnr. 

4. Divide .8 by 4; .8 by .4 ; .08 by .04 ; .008 by .004. 

6. Divide T^V l)y T^ ; ^^1 ^^\ .25 by .025. 

6. Divide 3.6 by 6. 

ANAiiYSis.— 3.6 eqoalB 86 tenthB, and } of 86 tenths is 6 tentha 
Hence, 8.6-1-6 = .6. " 

7. Divide .36 by 6 ; .36 by .06 ; .036 by .006. 

8. Divide ^ by yj^j- ; -3 by .06 ; 1.5 by .05. 

Beduce the fractions to a common denominator. 

9. Multiply A by tV ; . 7 by . 5. Divide .35 by .7. 
10. Multiply -^ by tJt ; .7 by .05. Divide .035 by .7. 

Of what two factors is the dividend the product ? Then how many 
decimal places must the dividend contain ? 
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11. The product of two factors is .35, one of which is .5 ; 
what is the other ? 

12. The product of two factors is .035, one of which is .07 ; 
what is the other ? 

13. Divide .6 by .3 ; .42 by .6 ; .025 by .05 ; .0072 by .12. 

14. Divide .14 by 7 ; .48 by .04 ; .0060 by .012. 

How maDy decimal places in the quotient when tenths are divided bj 
'unUaf Tenths by tenths f Hundredths by tenths? 
See Drill Table, page 269, 404. 

Principle. — The quotient must contain as many decimal 
'places as the number of decimal places in the dividend exceeds 
those in the divisor. 

The number of decimal places in the dividend must first be made 
equal to the number in the divisor before the division is possible. 

WRITTEN EXERCISES. 

165. 1. Divide .952 by .7. 

Explanation.— Divide as in fractions (124, Ex. 4). ,7 ) .952 
Thus,.952-*-.7=3J\fi?^-*-TV=TWiF><¥=H«=1.36. Or, -j^ 

Divide as in integers, and since the dividend contains 
three decimal places, and the divisor one^ the quotient must have two 
decimal placets. (Pbln.) 



Divide 

2. 81.6 by 3.6. 

3. 675 by .15. 

4. .952 by 4.76, 



Divide 

5. $41.25 by 33. 

6. $518.70 by $14.25. 

7. 345.15 by .075. 



If the number of figures in the quotient is less than the excess of the 
decimal figures in the dividend over those in the divisor, supply the de- 
ficiency by prefacing ciphers. 

If there is a remainder, the division may be continued, the ciphers 
annexed being so many decimals of the dividend. 

The quotient carried to four decimal places is sufficiently exact for 
most business transactions. 
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8. 75-^.75. 

9. ;75-^75. 

10. 7.5-V-.75. 

11. 645.5-7-1000. 

12. $56 -T- .007. 



18. .084-^8. 

19. l68-=-32. 

20. 44 H- .4. 

21. $27-r-37f 

22. 100-r-.00L 



To divide by 10, 100, 1000, etc., remove the decimal point 
in the dividend as many places to the left as there are ciphers 
in the divisor (137, 404). 

.Find the value of 

13. .56-^1.12. 

14. 17.6-r-lO. 

15. .0992-^.32. 

16. 3-hl8i. 

17. 17i-v-1000. 

Find the price of each, 

23. If 125 bushels of oats cost $62.50. 

24. If 35 pounds of sugar cost $2.80. 

25. If 144 bushels of wheat cost $168.48. 

26. If 100 acres of land cost $3156^. 

27. If 9 turkeys cost $7.87i. 

28. If 396 pounds of sugar cost $44,748. 

29. If 2500 pounds of butter cost $625. 

30. If 2450 pounds of pork cost $153^. 

31. If 894 pine-apples cost $80.46. 

32. How many coats can be made from 32.4 yards of cloth, 
allowing 2.7 yards for each coat? 

33. If 125 bushels of potatoes cost $82 J, how many barrels, 
each containing 2J bushels, can be bought for $224.40 ? 

34. A man bought 26 boxes of lemons at $4^ a box, and 
sold them at $3.90 a box. How much did he lose ? 

35. At $.31J a bushel, how many bushels of potatoes can be 
bought for $9 ? 

36. If 18.24 yards of cloth cost $27.36, what will 7.25 yards 
cost ? 9f yards ? 1 5| yards ? 

37. If 4| tons of coal cost $32.3, what will 9f tons cost? 

Find the value 

Of 1.12x5-^14. 



38. 

39. Of $15.5-5-8x100. 



40. Of 7.1x8.2— 34|-f-2.5. 

41. Of .25 X. 5 X 12 + 20-^-100. 
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42. A merchant bought 14 boxes of tea for $560; it being 
damaged, he was obliged to lose $106.75 on the cost of it ; 
how much did he receive a box ? 

43. A man bought 4 yards of cloth at $3.20 a yard, and 37 
pounds of sugar at $.08 a pound; he paid $6.80 in cash, and 
the remainder in butter at $.16 a pound ; how many pounds 
i f butter did it take ? 

44. A farmer sold 40 bushels of barley at $.75 a bushel^ 
50 bushels of oats at $| a bushel, 5 tons of hay at $15f a ton, 
for all of which he received $102.75 in money and 5 barrels of 
flour. What was the cost of the flour a barrel ? 

For additional exercise in decimals, treat each set of num- 
bers in both the double columns as follows : 

First, add Wi^four numbers on every line of the two doable colnmnB ; 
thus, 324 +.324 + 7.75 + 6.5 = 337.574 Then take the first set of two 
numbers, 324 and .324, find their difference, their prod^ict, and the quo- 
tient of the first divided by the second, AU processes and results should 
be in decimals. 

In like manner, treat each set of two numbers in each double column. 



45. 


324, 


.324. 


53. 


7.75, 


5i. 


46. 


.23, 


.009. 


54. 


75.64, 


.225. 


47. 


952, 


4.76. 


55. 


723, 


.0156. 


48. 


.003, 


.0026. 


56. 


87i, 


.08^. 


49. 


1.245, 


.27. 


57. 


242.5, 


f. 


50. 


506i, 


.048^. 


58. 


41.625, 


18|. 


51. 


9.6188, 


3.46. 


59. 


218.4375, 


21A-. 


52. 


3.6, 


.00006. 


60. 


2.39015, 


.007. 



Find the second member of the following equations: 



61. (1.008-=-18 + 63 h-4000x 100) — f = ? 

62. (714 — .714 ) 4- (.34 — .034 x .25 of 6) = ? 

63. (.48 ~ 800 X 10000 + 6.4-7- .08 ) -^ .125 = ? 

64. ($262.64 ^ $.56) x .0084 + .02J x 100 = ? 

65. ($1260 X 3.49) 4- $10.47 — $850 -^ $6.80 = ? 



SHORT METHODS. 

INDUCTIVE EXERCISES. 

156. 1. What will be the cost of 18 pounds of butter, at 
25 cents a pound ? 

ANALYSIS. — Since 1 pound cost 25 cents, or $|^, 18 ponnds will cost 18 
times f }, or $^, equal to $^, or $450. Or, 

At $1 a pound, 18 pounds will cost $18, and at $}^ a pound, } of $18, 
which is $4|, or $4.50. 

2. What will 24 table books cost, at 12 J cents each ? At 
16| cents each ? At 20 cents each ? 

3. What will be the cost of 15 bushels of oats, at 33^ cents 
a bushel ? At 50 cents a bushel ? 

4. At 16 J cents each, what will be the cost of 12 slates ? 
Of 20 slates? Of 24 slates? 

5. What will be the cost of 16 pounds of rice, at 6J cents a 
pound ? At 8| cents ? At 10 cents? 

6. How many pounds of raisins, at 16f cents a pound, can 
be bought for $5 ? 

AnaIjTSIS. — Since 16f cents are $}, $5 will buy as many pounds of 
zaisins as $^ is contained times in $5, which are 80 times. 

7. At $.50 a bushel, how many bushels of oats can be bought 
for $15? For$16J? For $25? 

8. What is the cost of 40 pairs of shoes, at $1.25 a pair ? 

ANAiiYSis. — ^At $1 a pair, the cost would be $40 ; but since the price 
is $l + $j^, the whole cost is $40 + } of $40, or $50. 

9. At $1.50 each, what is the cost of 48 chairs? 

10. What is the cost of 60 yards of cloth, ot $1.12^ a yard ? 
At$1.16|? At $1.25? At$1.33i? At $2.50? 

11. At $2.25 a pair, what is the cost of 12 pairs of shoes? 
Of 16 pairs ? Of 18 pairs ? 20 pairs ? 25 pairs ? 
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157. Quantity, in commercial transactions, is the 
amount of anything bought or sold. 

158. Price is the value of a unit of any commodity. 

159. Cost is the value of the entire quantity bought or 
«old. 

160t An aliquot part of a number is one of the equal 
parts of a number; or, it is an exact divisor of a number. 

Thns, 3, 5, and 7} are aiiquot parts of 15 ; 2, 2i, 3^, and 5, of 10. 



161. 



Aliquot Parts of Oistb Dollab. 



5 cents 


= A^ 




6^ cents 


^ 


10 cents 


■= tV 




8J centa 


= A 


20 cents 


= i 


of 11. 


12^ cents 


= i 


25 cents 


= i 




l&l cents 


= i 


50 cents 


= i J 




33^ cents 


= i 



of $1. 



Count to 100 by each of these aliquot parts 

II. I^rice X qtcantity = cast. 
2. Cost -V- quantity ^= price. 
3. Cost -^ price = quantity. 



WRITTEN EXERCISES. 

162. To find the cost of a quantity, when the price is 
an aliquot part of one dollar. 

1. What cost 951 bushels of oats, at 1.33^ a bushel ? 

Explanation.— Since 33^ cts. 
is It, 951 bushels cost 951 times $i X 951 = p^^ = $317. 

Op, the c^st is i as many dollars ^^' 951 -J- 3 = 317, or $317. 
as there are bushels, and ^ of 951 Price x quantity = caA, 

U 317. 
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2. At 16f cents per dozen, what cost 1935 dozen of eggs? 

3. What cost 56480 yards of calico, at 12|^ cents per yard ? 

4. At 20 cts. each, find the cost of 1275 salt barrels ? 

5. What cost 750 slates, at 33^ cents each ? At 25 cents ? 

6. At $-50 each, what cost 631 shad ? 1250 ? 1605 ? 

7. What is the cost of 12 sacks of coffee, each sack contain- 
ing 43 pounds, at 33^ cents a pound ? 

8. A merchant sold 5 pieces of prints, each containiug 28 
yards, at 16f cents per yard, 6 pieces of sheeting, each con- 
taining 34 yards, at 8^ cents per yard, and received in payment 
41 bushels of oats at $.50 a bushel, and the balance in money. 
How much money did he receive ? 

9. At I1.12|^ a foot, what is the cost of 324 feet of wire fence ? 

Analysis. — ^At $1 a foot, the cost would be $824 ; 8 ) 324 
bat since the cost is $1 + $|, the entire cost is $824+ 40.5 

\ of $324, which is $384.50. $36450 

10. At $1.33^ each, what will 642 steel shovels cost? 

11. What is the cost of 288 bushels of wheat, at $1.33^ a 
bushel? At $1.25? At $1.50? 

12. Find the cost of 720 yards of cloth, at $1.12J a yard. 
At$1.16|. At $1.20. At$1.33i. 

163. To find the quantity wben the cost is given, and 
the price is an aliquot part of one dollar. 

1. How many barrels, at $.50, can be bought for $213? 
Explanation. — Since $^ will pay for $213-r-$J- = 426. 

1 barrel, $213 wiU pay for as many barrels Or 91^ v 2 — 4.2fi 
as %\ is contained times m $213, or 426 ^''' ^xo ^ * — *.c.o. 

barrels. Or, since $1 will pay for 2 barrels. Cost -»- 'priM = quantity. 
$213 will pay for 213 times 2, or 426 barrels. 

2. How many baskets of pears can be bought for $318, at 
$. 33^ each ? At $.50 each ? 

3. How many pine-apples can be bought for $240, at 16| 
cents each ? At 20 cents ? At 25 centg ? 
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4. How many pounds of cheese can be bought for 1350, at 
0} cents a pound ? At 8^ ? 10 cents? 12| cents? 

5. How many cocoa-nuts, at $.25, can be bought for $150.75 ? 

6. How many yards of flannel can be bought for $450, at 
$.50 a yard? At$.33i? At $.25? 

164. To find the cost, when the quantity and price 
of lOO or 1000 are given. 

1. What cost 325 feet of boards, at $4.36 per 100 feet? 

ISxFLAKATiON. --Since tbe anit 
of the commodity is 100, 335 feet 325-^100 = 3.25 hundreds. 

is equal to 3.25 hundreds. |4 3g ^ 3 25 =: $14. 17. 

Since the piioe of 1 hundred 
feet is $4.36, 3.25 hundreds cost Pi^ x quantity = cost. 

8.25 times $4.36 or $14.17. 

Wheu the price is hy the thousand, change the quantity to thousands 
and a decimal, before multiplyinfi^. 

Per G. or @ 0. means hy the hundred; per M. or @ M. means hy the 
thousand. 

2. What will 3240 feet of timber cost, at $6.20 per 100 ? 

3. What is the cost of 12345 bricks^ at $8.50 per thousand ? 

4. Find the cost of 2465 pounds of lead, at $.75 per 100? 
6. What cost 9320 envelopes, at $3.75 per thousand? 

6. What cost 5800 shingles, at $5.12 per M. ? 

7. What cost 6700 laths, at $.84 per 0. ? 

8. What will be the freight on 784 pounds of castings, at 
$1.12 per 100 pounds? 

9. What is the cost of 3200 feet of boards, at $90 per M.; 
952 feet of scantling, at $11.50 per M.; and 1624 pickets, at 
$1.85 per C? 

10. What wiU be the cost of 1476 pounds of beef, at $4.37J 
per hundred pounds ? 

11. A lumber dealer bought 212500 ft. of lumber at $14,376 
per M., and retailed it out at $1.75 per G. What was his 
whole gain ? 
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165* To find the cost, wben th« Qoantity and the 
price of a ton of 2000 ponuds are given* 

1. What cost 2460 pounds of hay, at $16.50 per ton? 

Explanation.— 2460 pouncUj are 2. 460 -i- 2 = 1.230 tons. 

"l^nS^P^r^e 1 to„.t.e« ^^^-^O ^ 1.230 = 120.205. 
aire jt as many tons as theie are thou- Priu x fuanHty rr co$t, 

sand pounds, or 1.23 tons. 

At $16.50 a ton, 1.28 tons will cost 1.23 times $16.50, or $20J305. 

2. At $12.75 a ton, What will 450 pounds of hay cost ? 

3. What cost 1400 pounds of coal, at $6.80 a ton ? 

4. What is the freight on 3244 pounds of iron, at $1.80 per 
ton? 

5. At $18.50 a ton, what will 1580 pounds of bay cost P 

6. At $6.84 a ton, what cost 3142 pounds of plaster? 

7. What cost 48 sacks of guano, each sack containing 156 
pounds, at $20.25 a ton ? 

8. Find the value of 6340 pounds of Lehigh coal, at $7.50 
a ton, and 5080 pounds of soft coal, at $6.25 a ton. 

9. At $26.44 a ton, what will be the cost of 1526 pounds of 
bone dust? 



REVIEW. 

WRITTEN EXERCISES. 

166. 1. Reduce .16, .625, .5626, and .0008 to the form of 
common fractions. 

2. Change i^, .62|^, •37-jif, and | to the form of decimals, 
and find their sum;. 41^, l.OOf, .15^, and |#. 

3. Bought 2^ barrels of sugar for $453.75, and sold it at a 
profit of $4.62|^ a barrel. At what price was it sold ? 

4. At $2.50 a yard, how much cloth can be bought for $2 ? 
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5. At $1.37 a bushel for wheat, $.95 for rye, and $.73 a 
bushel for com, how much of each, an equal number of bush- 
els, can be bought for $70.15 ? 

Find the cost 

6. Of 14i yards of cloth, if 36.48 yards cost $54.72. 

7. Of 5 tons of iron, if 46 tons cost $3461.50. 

8. Of 7^ barrels of flour, if 4f barrels cost $38. 

9. Of 25.42 acres of land, if .125 of an acre cost $15|. 

10. Of 20^ cords of wood, if 3^ cords cost $11.37^. 

11. Of 9J tons of coal, if .875 of a ton cost $5,635. 

12. Of .8 of a pound of tea, if 1 pouhd cost $.62^^ 

13. Of 35 yards of cloth, if 29 yards cost $101f 

14. Of 3240 peach trees @ $16^ per C. 

15. Of 842| tons of railroad iron @ $66.44 a ton. 

16. Of 840 feet of plank @ $1.94 per C, and 1262 fence 
pickets ® $1 2^ per M. 

17. Of 140 sacks of guano, each sack containing 162J 
pounds ® $17f a ton. 

18. Of the transportation of 18962 pounds of pork from 
Cincinnati to New Orleans ® $10 a ton. 

19. Of 3700 cedar rails ® $5^ per C. 

20. Of freight on 3840 pounds, from New York to Balti- 
more, at $.96 per 100 pounds. 

21. How much lumber, at $22.50 per M. can be bought for 
$150? 

22. At $} a yard, how much of silk can be bought for $15J? 

23. At $22^ an acre, how many acres of land can be bought 
for$4234i? 

24. At $.42 a pound, how much wool may be bought for 
$80,745? 

25. Bought 1200 bushels of corn @ $.56J, and sold 375J 
bushels of it @ $.60. At what price must the remainder be 
sold, to gain $168,675 on the whole ? 
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167. An account, in commercial transactions^ is a record 
of debiis and credits. 

168. A debtor is a person who owes another money, 
goods, or services. 

169. A creditor is a person to whom money, goods, or 
seryices are due from another. 

170. A bill is a written statement of money paid, of 
goods sold or delivered, or of services rendered, it is some- 
times called an invoice. 

An account or bill ehoold alwajB state the place and the time of each 
transaction, the names of both the parties, the price or value of each 
item, and the entire cost. 

A bia IS receipted when the words " Beceived Payment " or " Paid " 
are written at the bottom, and the creditor's name is signed either by 
himself, or hy some authorized person. 

171. The following abbreviations are in general nse: 



@ 




At. 


Dft 


Draft. 


Mdse. 


Merchandise. 


?i^or 


Acc't 


Account. 


Disc't. 


Discount. 


Net 


Without disc't. 


Am't 




Amount. 


Do. 


The same. 


No. 


Number. 


BaL 




Balance. 


Doz. 


Dozen. 


Pay't 


Payment. 


Bbl. 




Barrel. 


Dr. 


Debtor. 


Pd. 


Paid. 


Bo't 




Bought. 


Exch. 


Exchange. 


Per 


By. 


B. L. 


Bin of Lading. 


Fol. 


Folio. 


Prem. 


Premium. 


^ct.. 


or ctfl 


Cents. 


Pwd. 


Forward. 


Rec'd 


Received. 


% 


- 


Per cent. 


Fr't 


Freight. 


Sund's 


Sundries. 


Co. 




Company.' 


Ins. 


Insurance. 


Ult. 


Last month. 


Or. 




Creditor. 


Inst. 


This month. 


Yd. 


Yard. 


Com. 


Commission. 


Int. 


Interest. 


Tr. 


Year. 



The character @ is always followed by the price of a unit. Thus, 
% yd. of cloth @ $3.25, signifies, 5 yards of cloth at $S.2S a yard; 1 lb. of 
tea @ $.90, signifies, ^ a pound of tea at $.90 per pound. 
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172. Extend the items, and find the footings and balances 
of the following bills and acoounts. 

SFBmoJiXLD, April \% 1861 

Mb. 0. M. Bakeb, 

To William E. Tciener, 2>r. 



1883 








Nov. 15 


For Repairing House, as per contract, . . . 


160 


1 


« (( 


" 600 ft. Hne Boards, . . @ $4-50 per C. 


^ 




" 26 


*• 6 days work of self, . . " 8.26 


. 




CC <( 


" 4 days work, .... •* 1.75 






« « 


" Nails, Hinges, etc, 

M9C€M)ed Payment, 


8 


75 




• ' 1 





Wm. E. Tubnkr. 
(2.) 



Jamjss H. Eicb & Son, 



B0BT0I7, June 20, 1883. 

Bo*i of BoBERTS Bbos. 



216 pairs Boys' Eip Boots, @ $2.25 

160 " " Brogans ** 1.12^ 

75 " Women's Fox'd Gaiters, . . « 1^ 

110 " '* Enameled Boots, . * 1.87i 

6 cases Men's Calf Boots, '* 75.50 

lease DriU, 648yd " .14^ 

36 gross Silk Battens, ..,...'' .87^ 

Received Payment^ 

Roberts Bbos. 




John Cogswell, 



(3.) 

Charlkston, S. C, Oct. 4, 1883. 

BoH of Walker & Evans. 



8 bales, ea. 485 lb.. Ordinary Tex. Cotton, @ 18^^ 
6 " ** 606 " Upland, Middlings, . ** 211^ 
8 bhd., 215 gal., N. 0. Molasses (N. Crop), " mf 

Bee'd Payment by draft on If. T. 

Walksb &, Eyans. 



$ 
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(4.) 



Mb. Oeobge S01TLE9 



Nbw Qblbaits, Jan. 2, 1889. 



To StEVEKS & SEYHOBEy Df. 



1884 


Sept. 


8 


« 


<( 


(C 


26 


Oct 


10 


(( 


19 


Nov. 


22 


Dec 


4 



C( 



« 



To 5 Blank Books, . . . . 

7 Across Spenoerian Pens, . 

15 R & S. Book-keeping, . 
*' 4 reams Cap Paper, . . . 
" 20 Townsend's Com. Law, 

12 packs Plain Cards, . • 

Note Paper and Ink, . . 



« 



«« 











@ 


$2.80 






<« 


1.12i 






•< 


1.75 






<i 


3.40 






M 


2.87i 






U 


^\ 












2 








% 
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£eeeived payment hy note at 80 day», 

Stevens & Setxobb. 



(5.) 

Statement of Account. 

BisMABK, Nov. 10, 1884. 

Mb. Asa SLATXoisr, 

In acdt with John Mabk & Go. 



1884 

March 6 

it <» 

April 25 
Jane 16 

(4 «( 

Sept. 7 



July 12 

Aug. 20 

Sept. 1 

Oct. 26 



To 5 doB. Scythes, . . 

" 16 Buckeye Ploughs, 

** 4J doz. Hoes, . . . 

« 564 lb. Chain, . . . 

" 6} doz. Steel Shovels, 
120 sets BUnd Hinges, 
14 gross Screws, . . 



4< 



<( 



@ 99. 
10.37^ 
5.48 
.161 
« 11.72 
.88i 
1.62i 



«< 



(( 



€t 



•< 



Or. 



By 10 bbl. Flour, @ $7.50 

" 1470 ft. Pine Lumber, . . . . •'$2perC 

" Draft on New York, 

*" 146 bu. Oats @ $.40 

Bal, due John Mabk & Co., 




136 DECIMALS. 

Put in the form of bills and find the amount of each of the 
following : 

6. Bought 25 pounds of sugar @ 12^; 5 pounds of tea ® 
t.62^; 4 gallons of molasses @ 42^; 46 yards of sheeting (^9^; 
30 yards bleached shirting (^ 14^ ; and 4 dozen buttons @ 12^. 
What was the amount of the bill ? 

7. Bought 7 yards broadcloth @ $3.60 ; 9 yards satinet (g 
11.12^; 12 yards vesting @ $.90; 24 yards cassimere (^ $1.37^; 
and 32 yards flannel % $.65. Find the amount. 

8. Bought 67 pau« of calf boots at $3.75 ; 108 pairs of 
thick boots @ $2.62; 75 pairs gaiters ® $1.12; 27 pairs bus- 
kins (^ $.86 ; 35 pairs slippers ® $.70 ; and 50 pairs rubbers 
(^ $1.04. What was the amount of the bill? 

9. Sold 726 pounds butter ® 28^ ; 972 pounds of cheese 
@ 9# ; 481^ pounds lard @ 12^; 509| pounds tallow @ 16^ ; 
81 dozen eggs ® $.26 ; 15 barrels salt ® $2.40 ; and 963 pounds 
hams % 14^. Make out the bill for the amount. 

10. Oct. 20, 1885, J. Clark bought of Hart & Co. 12 tons 
furnace coal @ $5.50 a ton; 7 tons stove coal ® $5.75; and 
2 loads of pine wood @ $4.25. Make out Mr. C's bill. , 

11. The following items were sold in Troy, N. T., by Chas. 
Kemp to H. B. Nims, Dec. 7, 1883 : 21000 feet of pine boards 
@ $16 per M. ; 9420 feet of plank @ $12.50 per M.; 7075 feet 
of scantling @ $1.70 per 0. ; 762 feet of timber ® $2.62 J per 
C. ; 6840 laths @ $.87^ per C. ; and 4790 fence-pickets @ 
$15.60 per M. Make out a receipted bill. 

12. Wm. Gallup and Co. bought of H. B. Claflin & Co.j 
New York, Sept 14, 1882: 15 yards broadcloth @ $4.20; 
24 yards satinet ® $1.37^ ; 10 yards vesting @ $.90; 42 yards 
flannel ® $.75; 60 yards drilling @ $.16; 12 yards silk 
® $2.62^; and 38 yards ticking @ $.37^. Make out a r& 
ceipted bill> using Bill 2 (p. 134) as a model. 
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MEASURES 



173. A measure is a standard unit established by law 
or custom, by which extent, dimension, capacity, amount, or 
value is estimated. 

Thus, length is ascertained by applying some unit of linear roeasore : 
eapaeUy, by applying same unU of volame or capacity ; toeight, by apply- 
ing same unit of weight, etc. 



MEASURES OF EXTENSION. 

174. JEketension is that which has one or more of the 
dimensions, length, breadth, and thickness, and may be a line, 
a surfa^, or a solid. 

A line bas only one dimension — length. 

The standard unit of measures of extension, whether linear, sur» 
face, or solid, is the yardy which is subdivided into feet and inches. 

175. lAnear or line measures are used in measuring 
lines and distances. 

Table of UNrrs. Equfvalbnts. 



13 Inches (in.) = 1 Foot, . , . ft. 

8 Feet = 1 Yard, ... yd. 

6J Yards, or \%\ ft. = 1 Rod, . . . rd. 

820 Bods = 1 Mile, . . . mi. 



1 mi, = 



r 63860 in. 
5280 /U. 
1760 yd 
820 rd 



Cloth measures are practically out of use. In measuring goods 
sold by the yard, the yard Is divided into haloes, fourihSy eig?U?is, and six- 
teenths. 

At Custom Houses, in estimating duties, the yard is divided into tenths 
and hundredths. 
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MEASURES. 



176. Surface or square measures are nsed in com* 
puting areas or surfaces. 

A surface has two dimensions — length and IreadUi, 



Table of UNrrs. 
144 Sq. In. {sq. in.) = 1 Sq. Foot, »q. ft, 
9 Square Feet = 1 Sq. Yard, sq. yd, 
80} Square Yards = 1 Sq. Rod, sq. rd. 
160 Square Rods = 1 Acre, . . A, 
640 Acres = 1 Sq. Mile, sq, nU. 



lsq.mi.=:^ 



EQUrVALERTS. 

4014480600 sq. in. 
27878>00*y./lf. 
3097600 sq. yd. 
102400 sq. rd. 
640 A 



177. Cubic or solid measures are nsed in compntiQg 
the contents of solids, also the capacity of bins, boxes, etc. 

A solid is a body, volume, or space that has three dimensions— ^en^iA, 
breadth, and thickness. 



Table of Untts. 
1728 Cubic In. (cm. in.) = 1 Cu. Foot, eu.ft. 
27 Cubic Feet = 1 Cu. Yard, cu. yd. 

16 Cubic Feet = 1 Cord Ft! . ed. ft. 

8 Cord Feet I 
128 Cubic Feet \ 



= ICopd, 



Cd. 



Bqttiyalbntb. 

46656 eu. in. 
27 cu. ft. 






128 CU. ft. 
Sed.ft 



ORAL EXERCISES. 

178. 1. How many inches in 3 feet? In 6 feet? 

2. How many feet in 36 inches? In 72 inches ? 

3. How many feet in 4 yd.? In 7 yd. ? 10 yd. ? 

4. How many feet in 4 rd. ? In 5 rd. ? In 3 rd.? 
6. How many yards in 2 rd. ? In 4 rd. ? In 5 rd. P 

6. In 4 ft. 6 in., how many inches ? In 1 yd. 2 ft ? 

7. In 6 yd. 2 ft., how many feet ? In 9 yd. 4 ft? 

8. How many quarters in 3 yd. 2 qr. ? Eighths in 5 qr.f 

9. What part of a foot are 9 in. ? Of a yard are 12 in. ? 

10. How many rods is ^ of a mile ? J? -J ? } ? 

11. What part of a mile are 80 rods ? 32 rd.? 64 rd.? 



MEASURES. 13ft 

12. At $^ a foot, what will 6 yd. 1 ft. of lead pipe cost? 

13. At 4 cents a foot, what will 5 yards of wire cost ? 

14. At 16 cents a yarf, what will %\ yards of ribbon cost ? 
3iyd.? 5iyd.? 4|yd.? 

15. How many square yards in 36 sq. ft ? In 72 sq. ft ? 

16. How many square rods in |^ of an acre? In J? In .75? 

17. What part of an acre is 40 sq. rd. ? 20 sq. rd. ? 80 sq. rd. ? 

18. In 54 sq. ft, how many surface yards ? In 84 sq. ft ? 
19 How many acres in \ sq. mi. ? In .25 ? In ^ ? In .5 ? 

20. In 2f square yards, how many square feet ? 

21. How many cubic feet in 2 cu. yd. ? In 3 cu. yd.? 

22. How many cubic inches in 1 cu. ft. 20 cu. in.? 

23. What part of a cubic yard are 9 cu. ft ? Are 12 cu. ft? 

24. How many cubic feet in 3 cd. ft.? In 4 cd. ft. ? 

25. In \. of a cord, how many cord feet ? Cubic feet? 

26. How many cord feet in 64 cu. ft ? In 96 cu. ft ? In 
3 J cords? In5|Cd.? 

27. What part of a cord is 6 cd. ft. ? 32 cu. ft. ? 

28. What part of a cubic yard is 18 cu. ft. ? 21 cu. ft. ? 



MEASURES OF CAPACITY. 

179. Cap€icitff signifies extent of room or space. 

Measures of capacity are divided into two classes : mecuures of Uquids 
And measures of dry substances. 

The units of capacity are the gallon for liquid and the btishel for dr} 
measure. 

180. Liquid measures are used in measuring Uquids 





TiLBIiR OP U^ITS. 




Equivat.knts. 


4 


Gillg {gi.) = 1 Pint, . 


. . pt. 


C ^gi. 


2 


Pints = 1 Quart . 


. . qt. 


tgal = < Spt. 


4 


Quarts = 1 Gallon 


. . gal. 


i ^qt. 



140 MEASURES, 

In estimating the capacity of cisterns, reservoirSy etc. : 



81^ Gallons = 1 Barrel, . m, 
63 Gallons = 1 Hogshead, hhd. 



W. gal. qt, pt, 
1 Ud. = 2 = 63 = 252 = 504. 



• The barrel and hogshead are not fixed measures, but vary in different 
States. A barrel of kerosene contains 42 gallons. 

181. Dry measures are used in measuring dry sub 
stances; such as grain^ seeds, fruity etc. 

Tablb op UinTS. Equivalejnts. 

2 Pints {pL) = 1 Quart, . . qt. 



8 Quarts = 1 Peck, . . pk, 

4 Pecks V = 1 Bushel, . . bu. 



ce^pt. 

Ibu. =:yS2qt. 
t ^pk. 



ORAL EXERCISES. 

182. 1. How many gills in 3 pi? In 1 qt. 1 pt. ? In 
3iqt.? Injqt.? In 2.5 pt.? 

2. How many pints in 1 gal. ? In 2.5 gal. ? In 1 gaL 
2 qt. 1 pt. ? 

3. In 2 gal. how many quarts ? Pints ? Gills ? 

4. In 32 pt how many quarts ? How many gallons ? 

5. What part of a quart are 6 gi. ? What part of a gal. ? 

6. What part of 2 gal. are 4 pt. ? Are 8 pt. ? 2 qt ? 3 qt? 

7. At 4 cts. a pint, what will 6 qt. of milk cost ? 

8. If a gallon of wine cost $4, what will 1 pt cost ? 

9. How many pint bottles will be required to hold 3 gaL 
1 qt. of syrup ? 2 gal. 3 qt, 1 pt ? 

10. How many quarts in 3 pk. 6 qt ? In 1 bu. 2 pk. ? 

11. In 96 qt how many pecks ? How many bushels? 

12. How many quart boxes will 1 bu. 2 pk. 6 qt. fill ? 

13. At 5 cents a pint, what is a bushel of chestnuts worth? 

14. At 20 cts. a quart, what will .5 bu. of plums cost ? 

15. Bought a peck of peanuts for $.80, and sold them at 
6 cts. a pint What was the gain ? 



MEASURES OF WEIGHT, 



183. Weight is the measure of gravity^ and yaries ao« 
cording to the quantity of matter a body contains. 

The unit of weight is the Troy pound pfihe Mint, and containB 5760 
giaiiis. 

184, Troy weights are used in weighing gold, silver, 
jewels, and in philosophical experiments. 

Table of Untts. EqxnvALENTB. 



C 6760 gr. 
( 12 OS. 



24 Grains {gr.) = 1 Pennyweight, . put, 
20 Pennyweights = 1 Oance, . . . . og. 
12 Ounces = 1 Pound, . . . . ^. 

185. Avoirdupois weights are used for all the ordi- 
nary purposes of weighing. 

TAKiB OF UNrrs. 
16 Ounces {oz.) = 1 Pound, lb, 

100 Pounds = 1 ^hundredweight, ctot, 
20 Cwt., or 
2000 Pounds 

The Long Ton of 2240 lb. is seldom used, except in IT. S. Custom 
Houses, to estimate duties. 



EqUIYAUEKTS. 



1= 



ITon, 



T. 



ir. = j 



82000 00. 
2000 2&. 
20etDt. 



186* The weight of the bushel of certain kinds of grains, 
seeds, and vegetables has been fixed by statute in many of the 
States. The following are the prevailing standards : 



Wheat, 


. . 60 lb. 


Beans, . . . 


. . 60 lb. 


Wheat Bran, 


. . 20 lb. 


Bye, . . 


. . 56 " 


Buckwheat, . 


. . 42 " 


Salt, . . . 


. . 66 " 


Corn,. . 


. . 56 " 


Flaxseed, 


. . 56 " 


CSom Meal, . 


. . 60 " 


Barley, . 


. . 48 " 


Hemp Seed, . 


.44" 


CJom in Ear, 


. . 68 " 


Oats, . . 


. 32 *' 


Potatoes, . . 


. . 60 " 


Clover Seed, . 


. . 60 " 


Peas,. . 


. 60 " 


Onions, 


. . 60" 


Timothy Seed,. 


. 45 " 



The following denominations are also in common use : 



100 lb. of Grain or Flour= 1 Cental. 
100 " Dry Fish = 1 Quintal. 

100 ' NaUs = 1 Keg. 



196 lb. of Flour = 1 Barrel 

200 " Beef or Por^= 1 Barrel 
240 *' Lime = 1 Cask. 



280 lb. of Salt at N. T. Salt Works = 1 Barrel 
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ORAL EXERCISES. 



187. 1. How many grains in 3 pwt. ? In 2 pwt. 12 gr.? 

2. How many ounces in 16 pwt. ? In 100 pwt. ? In 120 
pwL? In 150 pwt? 

3. How many ounces in 5 lb.? In 3 lb. 10 oz. ? In 4^ lb. ? 

4. What will a gold chain, weighing 2 oz. 12 pwt*, cost at 
II a pennyweight ? 

5. What part of a pound Troy is 4 oz. ? 6 oz. ? 8 o^. ? 

6. How many spoons, each weighing 2 oz., can be made of 
2 lb. 6 oz. of silver? Of 3| pounds ? 

7. How many ounces in 4 lb. Avoir. ? In 5 lb. 6 oz. ? 

8. In 56 oz. how many pounds Avoir. ? In 64 oz. ? 80 oz.? 

9. How many pounds in 7 cwt. ? In 8 J cwt.? In 3.5 cwt.? 

10. How many cwt. in 600 lb. ? In 450 lb. ? In 875 lb. ? 

11. In 2 T. how many hundredweight? How many lb. ? 

12. How many tons are 2500 lb. ? 3000 lb. ? 4000 lb. ? 

13. What part of a cwt. are 25 lb. ? 50 lb. ? 75 lb. ? 

14. How many hundred pounds in .26 of a ton ? In ^ ? 

15. At 8 ots. a pound, what will 3 cwt of sugar cost ? 

16. What is the cost of a ton of hay, at 1 cent a pound ? 

17. How many pounds in \ bbl. of pork ? In .5 bbl. of flour ? 
In i of a keg of nails ? In .25 cental of wheat ? 

18. What is the cost of 2 bags of wheat, each containing 
120 lb., at $2 a bushel ? 

19. What will 20 lb. of clover-seed cost, at $10 a bushel? 
301b.? 481b.? 801b.? 

20. What is the cost of .5 of a quintal of fish, at 6 cts. a lb. ? 

21. At $3 a bushel, what is the cost of 30 lb. of beans? 

22. If 25 lb. of cheese cost $3^, what will 2 cwt. cost ? 

23. How many barrels are 1200 lb. of beef? 1000 lb. of 
pork ? 8 cwt. of beef ? 5 cwt of pork ? 

24. At $12 a barrel, what will a sack of flour weighing 49 
pounds cost? 



MEASURES OF TIME. 



188. Time is a measared portion of duration. 



The tmit of time is the mean solar day. 

Table op Units. 

60 Seconds («ec.) = 1 Minute, . . min, 
60 Minutes = 1 Hour, . . . Ar. 

24 Hours = 1 Day, ... da. 

7 Days = 1 Week,. . . wk. 

866 Days, or ) 
13 Calendar Ma ) = ^ Common Year, yr, 

866 Days = 1 Leap Year, . yr, 

100 Years = 1 Century, . . Cen. 



Ei^urvALBarrs. 

Common Year. 

525600 fTim. 

8760 hr, 

\yr,=:\ 365 do. 

52t/i^. 

V^mo. 



The months in the year, and the number of days in each : 



MOflTU^ 


No. Days. 


Months. 




No. Days, 


1. January, 


Jan., 


SI. 


7. July, 


July, 


SI. 


2. February, 


Feb,, 


^8otS9. 


8. August, 


Aug., 


SI, 


3. March 


Mar,, 


SI, 


9. September, 


Sept., 


so. 


4. April, 


Apr., 


SO. 


10. October, 


Oct., 


SI. 


5. May, 


May, 


SI. 


11. November, 


Nor>., 


so. 


6. June, 


June, 


SO. 


12. December, 


Dee., 


St. 



In most business transactions, 80 days are counted as a month, and 12 
months a year. 

The evoU day begins and ends at 12 o'clock, midnight. The astronom- 
teal day, used by astronomers in dating events, begins and ends at 12 
o'clock, noon. 

WTien the number denoting the year is divisible by 4 and not 
by 100, and also when it is divisible by 400, the month of Feb^ 
ruary has 29 days, and the year is called a leaf tear. 

Thus, 1880 is a leap year but 1883 is a common year ; the year 2000 
is a leap year, but 1800 and 1900 are common yeazs. 



144 MEASURES, 

189. In counting certain articles, the following is used: 



Tablb of Units. Equivaleitts. 

12 CTnits = 1 Dozen, . . . dot, 
12 Dozen = 1 Gross, . . . gro. 
12 Gross = 1 Great Gross, . gt, gro, 
20 Units = 1 Score, ...«?. 

Two things of a kind are often called a ^^r, and six things a «^/ as 
1 'pair of horses, a %et of chair^ etc. 



r 1728 wn^ 
1 Q. Otobb = ^ 144 d(w. 
( 12 gro. 



190. Used by stationers and by the paper trade : 



Tabt-e op Units. 




EqUIVATiENTS. 


24 Sheets . = 1 Quire, . 


. 5T. 




4800 Sheets. 


20 Quires = 1 Beam, . 


. . Ttn, 


^ ^p^ 


200 Quires. 


2 Reams = 1 Bundle, , 


, . bun. 


IB. = ' 


10 Reams. 


5 Bundles — 1 Bale, . . 


, . 6. 




5 Bundlea 



191. A book formed of sheets folded 

In 2 Leaves is called a Folio, and makes 4 pp. (pages). 

In 4 " "a Quarto, 4to, " 8 pp. 

In 8 " " an Octavo, 8vo, « 16 pp. 

In 12 ** *' a Duodecimo, 12mo, " 24 pp. 

In 16 " " al6mo, " 82 pp. 

ORAL EXERCISES. 

192* 1. How many hours in 2 da. ? In 3f da. ? In 5^ da.? 

2. How many hours from 6 A. m. to 5 p.m. ? 

3. In 4 wk. 3 da., how many days ? In 5 wk 4 da. ? 

4. How many minutes from 10 min. past 9 o^cloek to 
25 min. past 10 A. m. ? 

5. How many days from May 10 to July 16, inclusive ? 

6. How many things in 3 doz. ? In 6 doz. ? In 1 gro.? 

7. How many dozens in 3^ gro. ? In 5 gro. ? 

8. How many dozens in ^ of a great gross ? 

9. Find the cost of a gross of pens, at 10 cts. a dozen ? 
10. How many sheets of paper will be required to make a 

12mo book of 320 pages ? Of 480 pages ? 



DENOMINATE NUMBERS. 



193* Denomination is the name of a unit of measure. 

Thus, feet is the denfimination of 6 ft. ; paundSt of 25 lb., eto. 

194* A denominate nnmber is a number composed 
of one or more units of any denomination, and may be Q\t\^T 
simple or compound, 

1. A simple denominate number is a number composed of baft 
one denomination. 

Thus, 7 miles, 10 acres, 5 tons are simple denominate numbere, 

2. A oompound denominate number is a namber composed of 
two or more denominations of the same nature. 

Thus, 10 lb. 6 oz., 5 yr. 4 mo.. 4 ft 2 in., are compound denominate 
numbers. 

195. A denominate fraction is a fraction of a de- 
nominate number. 

Thus, f of a pound, .9 of a ton, are denominate fractions, 

REDUCTION. 

19G. jRed^iction of denominate numbers is the process 
of changing their denomination without changing their value. 

Denominate nombers may be changed from higher to lower, or from 
lower to higher denominations. 

In integral numbers and in decimals, the law of increase and decrease 
is by the wMfcrm scale of 10 ; but in compound numbers the scale wvries, 

7 
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DENOMINATE NUMBERS. 



WRITTEN EXERCISES. 

197. To change a denominate number from highei 
to lower denominations. 

1. How many inches in 26 rd. 3 yd. 2 ft. 9 in. ? 

Explanation. — Since 1 lod equals 
5i yards, 26 idL 3 yd. equal 26 times 
5J[ yd., pins 3 yd. ; 51 yd. x 26 + 3 yd. 
= 146 yards. 

Since 1 yard equals 3 feet, 146 yd. 
2 ft. equal 146 times 8 ft., pins 2 ft.; 

8 ft. X 146+2 a = 440 feet 

Since 1 foot equals 12 inches, 440 ft. 

9 in. equal 440 times 12 in., plus 9 in. ; 
12 in. X 440+9 in. = 5289 in. the num. 
ber of inthM in 26 id. 3 yd. 2 ft. 9 in. 



26 rd. 3 yd, 2 ft 9 in. 
5i 



146 yd. 
3 

440 ft. 
12 



5289 inches. 



Principle. — A denominaie number is changed to lower de* 
nominations by multiplication. 

2. Eeduoe 7 lb. 10 oz. 1^ pwt 11 gr. to grains. 

3. In 3 T. 6 cwt 21 lb. 12 oz., how many ounces? 

4. Change 6 wk. 5 da. 9 hr. 25 min. to minutes. 

EuLE. — 1. Multiply the highest denomination of the given 
number by that number of the scale that mil reduce it to the 
next lower denomination, and to the product add the given 
number, if any, of that denomination, 

2. Proceed in like manner with this and each successive efo- 
nomination obtained, until the reduction is brought to the 
required denominati07i. 



Beduce 

5. 12 mi. 36 rd. 10 ft to ft 

6. 10 rd. 5^ ft to inches. 

7. 1 A. 15 sq. yd. to sq. ft 



Change 

8. 7 T. 9 cwt 18 lb. to lb. 

9. 22 lb. 10 oz. to pwt 
10. 1 common year to min. 
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Bedaoe 

14. 5 bundles to quires. 

15. 6 G. gro to dozens. 

16. 31^ gal. to gills. 



Change 

11. 75 Cd. 6 cd. ft. to eu. ft. 

12. 12 hhd. 21 gal. to pt. 

13. 24 bu. 3 pk, to quarts. 

17. How much is 5 lb. 9 oz. 14 pwt. of gold dust worth, at 
$.75 a pwt. ? 

18. How many rods of fence will enclose a fiarm | of a mile 
square ? 

19. If 1 barrel will hold 2 bu. 3 pk., how many barrels will 
be required to hold 1548 bu. 1 pL ? 

20. How many boxes, each containing 12 lb., can be filled 
from a hogshead containing 9 cwt. 60 lb. of sugar? 

21. If I buy 9 bu. of chestnuts at $4} a bushel, and retail 
them at 12^ cents a pint, what is my whole gain ? 

22. K it require 4 reams 10 quires of paper to print a book, 
how many sheets are required ? 

23. At 12|^ cents each, what will be the cost of 2 great 
gross of writing books ? 

24. If a clock tick seconds, how many times will it tick 
during February, 1877 ? 

25. How many pint, quart, and 2-quart bottles, of each an 
equal number, can be filled from a barrel of 31^ gallons ? 

26. What will be the cost of 1 hhd. molasses at $.28 per gal.? 

27. How many rods of fence will inclose a farm 1^ mi. square? 

28. If 14 A. of land are sold from a field containing 50 A., 
how many square rods does the remainder contain ? 

29. A man returning from Pike's Peak has 36 lb. 8 oz. of 
pure gold. What is its value, at $1.04 per pwt. ? 

30. In the eighteenth century, how many hours ? 

31. How large an edition of a 12mo book can be printed 
from 2 bales 2 bundles 15 quires of paper, allowing 8 sheets to 
the volume ? 

32. How many pages, 2 pages to each leaf, will there be in 
an 8vo book, containing 16 fully printed sheets? 
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DENOMINATE NUMBERS. 



How many pounds 

33. In 36| centals of grain ? 

34. In 42+ bbl. of flour P 

35. In 29.5 quintals of fish ? 

36. Inll6ibbl. of salt? 

37. In 63.25 kegs of nails? 



38. In .75 of 75 bu. of salt? 

39. In 125| bu. of wheat ? 

40. In I of 21648 bu. oats ? 

41. In .7 of 40 bu. corn ? 

42. In 7.5 casks of lime? 



198. 1. Beduce \ bu. and .645 da. each to integers of 
lower denominations. 



eOLUT(0|T. 

5 
4 




BOiiXJTioiir. 
.645 da. 
24 


6)20pk.(3pk.2qtHpt. 
18 




2580 
1290 


2 
8 

6 ) 16 qt. 
12 




15.480 hr. 
60 

28.800 min. 
60 


4 




48.000 sec. 


2 

6)8pt 
6 
2 
J bu, ==3 pk, 2 qt. \\ pt. 


.645 da, = 15 hr. 28 min. 48 sec. 

Obeerre, that the M2ii£v77i, ta^ 
planation, and rule for the preceding 
examples are the same as in Art 
197. 


Eeduce to integers of lower 

2. 1 of a day. 

3. 1 of a pound Troy, 

4. V^ of a yard, 

5. 4 of a month, 

6. \ of an acre. 

7. i of a week. 

8. ^ of a rod. 


denominations : 

9, ,125 of a barrel. 

10. .92 of a day. 

11. .4156 of a cwt. 

12. .625 of abusheL 

13. .008 of a mile. 

14. ,659 of a week. 

15. . 9 of a pound Avoir. 



REDUCTION, 
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199. To change a denominate number from lower to 
higher denominations. 

1. Change 5722 inches to rods. 

ExPLANATiON.-^Since 12 in. 6722 ill. =:i^ ft. =476 ft. lOin.; 

476 ft. =^A^yd.=158yd. 2 ft.; 

158 yd. =~rd. =s 28 rd. 4 yd* 



make 1 ft. there most be ^ as 
n&any feet as inches; -^ of 
5722 in. is 476 and 10 in. re- 
maining. 



H 



8ince B ft. make 1 yd., there must be J as many yards as feet ; \ of 
476 ft. is 158 and 2 ft. remaining. 

Since 5^ yd. make 1 rd., there must be ^^ ^'^ V^ ^ many rods as yards ; 

V of 316 half yd. is 28 and 4 yd. remaining. 

Hence, 5722 in. = 28 rd. 4 yd. 2 ft. 10 in* 

In order to divide by 5}, both dividend and divisor may be reduced to 
hahes before dividing. In this cade the remainder, if any, is hdtieSt 
which may be reduced to integers. 

Principle. — A denominate number iB changed to higher de- 
nominations by DIVISIONS, 

2. Bednce 6048 gills to hogsheads. 
8. Iq 3199 pints, how many bushels ? 
4. In 31556926 seconds, how many days ? 

EuLE. — 1. Divide the given denomination by that number of 
the scale which is equal to a unit of the next higher denomina^ 
tion. 

2. In like manner, divide thi^ and each successive quotient^ 
until the denomination required is reached. The last quotient^ 
with the remainders annexed, will be the required result. 



How many 

5. Pounds Troy are 85894 gr,? 

6. Tons are 51570 pounds? 

7. Cwt. are 40607 ounces ? 

8. Pounds are 3000 pwt. ? 

9. Bu. are 12060 lb. of wheat ? 



Reduce 

10. 120400 pens to gro. 

11. 2734 eggs to dozens. 

12. 5020 balls to scores. 

13. 10738 sheets to reams. 

14. 604aQja\t^«.\.Q\5^i\i^^^ 
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How many Change 

15. Yards are 1242 inches ? 24. 1236 pints to peeks. 

16. Miles are 21120 feet ? 

17. Yards are 325 eighths ? 

18. Acres are 25600 sq. rd. ? 

19. Sq. rd. are 346720 sq. in.? 

20. Cu. yd. are 786 cu. ft. ? 

21. Cords are 43860 cu. ft. ? 

22. Cd. ft. are 165888 cu. in.? 

23. Quin. are 3172 lb. of fish ? 



25. 23597 gr. to lb. Troy. 

26. 86400 min. to weeks. 

27. 28635 sec. to hours. 

28. 10800 hr. to mo. of 30 da 

29. 17647 sheets to reams. 

30. 14000 lb. to bu. of corn. 

31. 27072 qt. to bushels. 

32. 76742 pt to barrels. 



What will be the cost 

33. Of 1 T. 15 cwt. 36 lb. of sugar, at 9 cents a pound ? 

34. Of 2 lb. 8 oz. 12 pwt. of gold dust, at $.72 a pwt. ? 

35. Of 3 mi. of telegraph wire, at 12 cents a foot ? 

36. Of 1 hhd. of wine, at 40 cents a pint ? 

37. Of 2 bu. 1 pk. 6 qt. grass seed, at 14 cents a quart ? 

38. Of 2760 lb. of wheat, at $1.50 a bushel ? 

39. Of 12 weeks board, at $2.62^ a day ? 

40. Of 1 half acre of land, at 25 cents a square foot ? 

41. Of 128 pints of chestnuts, at $3.50 a bushel ? 

42. Of 240 cord feet of wood, at $4J a cord ? 

43. Of 4000 lb. of hay, at $. 75 a hundredweight ? 

44. Of 360 quarts of milk, at 32 cents a gallon ? 

45. Of 16 reams of paper, at 20 cents a quire? 

46. Of 5 bbl. of pork, at 9 cents a pound ? 

47. Of 8 gross of lead pencils, at 5 cents a piece ? 

48. Of 3 pecks of clover-seed, at $.12^ a lb. ? 

49. Of 1 ton of corn-meal, at $1.20 a bu. ? 

50. Of 3 T. 17 cwt. 20 lb. of hay, at $22 J a ton? 

51. At 12 cents a pint, how much molasses can be bought 
for $8.52 ? 

52. What is the cost of a load of oats weighing 1960 lb., at 
%M a bushel ? 
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300. 1. What decimal of a pound Troy are 2 oz. 14 pwt. ? 

ExFLAiVATiON. — Since 20 pwt. make 14 pwt. = 44oz. or .7 OZ. • 
1 oz., there are -^ as many oonces as » rv « v iu Aoer ii. 

• 1,* ^» 1 ^ *•« OZ, = fJ lb. or .225 Ih. 

penDyweignts ; and^ as many pounds ^ ' 

as ounces (199). Hence, 2 oz. 14 pwt. .225 lb. = ^^ lb. 

= .225 lb., or changed to a fraction, 

by (148, Ex. 22), is A lb. 2oz. 14pwt.= 54 pwt 

In order to find what part one com- 1 lb. = 240 pwt. 

pound number is of another, &t^ must -J^ = ^ lb. = .225 lb. 
be Uke numbers, and must be reduced 

to the lowest denomination in either. Thus, 2 oz. 14 pwt. are equal to 
64 pwt and 1 lb. is equal to 240 pwt. Hence, 2 oz. 14 pwt. = ^^ lb. 
= A lb., or, reduced to a decimal, by (148, Ex. 37), .225 lb. 

1. If the given number contain a fraction, the denaminaior of this 
fraction must be regarded as the Umest denomination. 

2. The pupil may be required to give the answers either in the form 
of a fraction, or of a decimal* or both.- 



What part of 

2. 1 wk. is 3 da. 2 hr. 40 min.? 

3. 2 lb. Troy is 7 oz. 4 pwt. ? 

4. 4 ba. is If pk. ? 

5. 1 bbLis 15 gal. 3 qt. ? 

6. 1 yd. is 1 ft. 9.6 in. ? 

7. 3 pk. is 2 pk. 4 qi ? 

8. 1 da. is 7 hr. 12 min. ? 

9. 2 lb. Avoir, is 10| oz. ? 



What decimal of 

10. 2 cd. is 4 cd. ft. 8 on. ft. ? 

11. 3 bu. is 3 pk. 1.12 qt. ? 

12. 2rd.8ftis4yd. l|ft.? 

13. 1 T. 5 cwt. is 25 lb. ? 

14. 6 gal. is 3 qt. 1 pt. 2 gi. ? 

15. 1 wk. 3 da. is 4 da. 9 hr.? 

16. 5 yd. 1ft. is 2 yd. 2 ft? 

17. 1 ream is 150 sheets ? 



18. From a hhd. of molasses 28 gal. 2 qt. were drawn* 
WThat part of the whole remained? 

19. What part of 1 barrel of flour is 24^ lb. ? 

20. What part of 15 cwt. 21 lb. is 2 cwt. 11 lb. ? 

21. What part of 4 gal. 3 qt. is 3 qi 2 gi.? 

22. What part of 54 cords of wood are 4800 cu. ft. ? 

23. What part of 3 bbL of flour are 110 lb. 4 oz. ? 
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201. To find the sum of two or mord denominate 
numbers, or denominate fractions. 

DenomiDate nnmbers a)re added, siibtrticted, mvltipUed, and divided by 
the same general methods as are employed for like operations in Simple 
Numbers. 

The corresponding processes are based upon the same principles. The 
only modification of the roles needed is that which is required by a wif^ 
ing scale instead of the uniform or decimal scale of 10. 

The principles will be made sufficiently plain in the solutions and ex 
planations to enable the pupil readily to construct a ride for each. 



WRITTEN EXERCISES. 

1. What is the sum of 32 bu. 2 pk. 6 qt. ; 24 bu. 1 pk. 
4 qt. ; 16 bu. 3 pk. 7 qt ? 

EXFLA17ATI0N. — Write the numbers so that biL pk^ qt 

units of the same denomination stand in the same 32 2 6 

column, and begin at the right to add. 24 1 4 

The sum of the quarts is 17 qt., equal to 2 pk. ^ ^ » ly 

1 qt. Write the 1 qt under the column of quarts, 

and add the 2 pk. to the column of pecks. 74 U 1 

Add, in like manner, the column of pecks and bushels. 

2. What is the sum of ^ wk., | da., and | hr. ? 

Explanation. — ^Flrst find da. hr. min. sec 

the value of each denominate ^ wk. = 4 21 36 00 

fraction in integers of lower a ^^ __ 24. 24 00 



I hr. = 22 30 



denominations (198), and 

then add the resulting com 

pound numbers. 5 12 22 30 

3. A miller bought 4 loads of wheat; the first contained 
46 bn. 36 lb. ; the second 43 bu. 60 lb. ; the third 49 bu. 23 lb. ; 
and the fourth 50 bu. 56 lb. What was the amount of the 
4 loads? 
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4. A £u*mer received $.75 a bnghel for 4 loads of com ; the 
first contained 48.4 bu., the second 2626 lb., the third 36 J bu., 
and the fourth 41 bu. 52 lb. What did he receive for the 
whole? 

5. Bought 3 loads of hay at $15 a ton. The first weighed 
1.125 T,, the second 1\ t!, and the third 2750 lb. What did 
the whole cost? 

6. A tailor used in one year, 2 gross 5 doz. 10 buttons, 
another year 3 gross 7 doz. 9, and another year 4 gross 6 doz. 
11 ; how many did he use in the three years ? 

7. What is the sum of | of a day added to ^ of an hour ? 

8. To f of a hhd. add | of 10 gal. 

9. What is the sum of 22+ cwt., 26f lb», and 14 oz.? 

10. Add 5 Cd. 7 cd. ft., 2 Cd. 2 cd. ft. 12 cu. ft., 6 cd. ft 
15 cu. ft, 7| Cd., and 3 Cd. 2 cu. ft 

11. Add 7 yd. 2 ft, 5 yd. IJ ft, 2 ft 9^ in., 3 yd. 1 ft ^ in., 
2f ft, and 4^ yd. 

12. What is the sum of If hhd., 36 gaL 3 qt. IJ pt, | gal, 
2 qt i pt, and 1.75 pt ? 

202. To find the difTerence between any two de- 
nominate nnmberSy or denominate fractions. 

1. Prom 16 lb. 8 oz, 6 pwt 10 gr., take 7 lb. 4 oz. 12 pwt 
6gr. 

ExPLANATlON.^^Write the hambers as lb. oz. pwt. gr. 

in addition. 16 8 6 10 

Subtract 6 gr. from 10 gr., and write 7 4 12 6 

the difference, 4 gr., under the grains. — ^ g JJ J" 

Since 12 pwt. cannot be subtracted from 
6 pwt., take 1 oz., equal to 20 pwt., from the 8 oz., leaving 7 oa., and add 
it to the 6 pwt., making 26 pwt. ; 12 pwt from 26 pwt. leaves 14 pwt., 
which write under the pennyweights. 

Since 1 oz. was taken from 8 oz., subtract 4 oz. from 7 oz., and write 
the diflfetence, 8 oz., imder the ounces. 7 lb. from 16 lb. leaves 9 Ib^ 
which write under the pounds. Hence, etc. 
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2. From If bn. subtract .8 of a busheL 



Explanation. — First find the 
valae of eacli denominate fraction 
in integers of lower denominations 
(198) ; then subtract as in inte- 
gers. 

(3.) 



bo. pk. qt. pi 
If bu, = 1 2 4 
.8 ba. = 3 1 If 



2 



(4.) 



rd. 
Prom 25 
Take 12 


yd. ft. 
2 2 
4 


hi. 
6.3 
11.6 


12 


3(i) 1 
i = 1 


6.7 
6 



yr. mo. wk. da. hr. min. 

45 1 3 17f 

10 9 1 22 6.8 

34 4 1 2 10 42 



12 







.7 



5. From a tub of batter containing 1 cwt. 28 lb., was taken 
56 lb. 8 oz. ; how much remained ? 

6. From a pile of wood containing 42 Cd. 6 cd. fi, take 
16 Cd. 6 cd. ft 12 cu. ft, and how much remains ? 

Find the result 

7. Of 7 T. 5 cwt. 18 lb. 6 oz. — 2 T. 9 cwt 12 lb. 10 oz. 

8. Of 29 sq. yd. 6 sq. ft. 84 sq. in. — 16 sq. yd. 2 sq. ft. 96 
sq. in. 

Find the difference between 



9. 8^ff cwt and 48| lb. 

10. A lb. and 5 lb. 4 oz. 8 pwt 

11. .659 wk. and 2 wk. 3f da. 



12. .9 da. and ^wk. 

13. .0625 bu. and \ pk. 

14. 5i bbl. and ^ hhd. 



15. If from a hhd, of molasses 14 gaL 1 qt 1 pt. be drawn 
at one time, 10 gal. 3 qt at another, and 29 gal. 1 pt at 
another, how much will remain ? 

16. From a pile of wood containing 125| Cd., was sold at 
one time 26 Cd. 7 cd. ft ; at another, 30 Cd. 4f cd. ft ; at 
another, 37^^ Cd. How much remained? 



7'. 

1885 


mo. 
9 


da. 
25 


hr. 
9 


1874 


5 


16 


15 
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203. To find the interval of time between two dates. 

WRITTEN EXERCISES. 

1. How many yr., mo., da., and hr., from 3 o'clock p. m. of 
May 16, 1874, to 9 o'clock a. m. of Sept. 25, 1885 ? 

Explanation. — Since the later date 
expresses the greater period of time, 
write it as the miwu/end, and the earlier 

date as the svJblraAend, writing first — n -i rj rrr 

the year, next the n«».W of the month, " * ** ^^ 

next the number of the day, and next the number of the hour, reckoning 
from 12 o'clock at night. 

1. In finding the difference of time between two dates, 12 mo. are 
nsoallj considered a year, and 30 days a month. 

2. When the time is less than a year, to be exact the true number of 
days in each month and parts of a month are added. 

3. The day on which a note, draft, or contract is dated, and that on 
which they mature, are not both included. The fam^er is generally 
omitted. 

Find the time 

2. Prom June 12, 1879, to Sept. 21, 1883. 

3. Prom Jan. 4, 1872, to Oct. 3, 1881. 

4. Prom April 10, 9 o'clock A.M., 1873, to 2 o'clock p.m., 
July 15, 1883. 

5. How many days did a note run, that was dated May 20, 

1882, and paid Sept. 14, 1882 ? 

SoLxmoN. — ^In May there were 11 da. remaininpf, 80 in June, 31 in 
July, 31 in Aug., and 14 in Sept., or 117 da. in all. 

6. How long has a note to run that is dated Jan. 16, 1883, 
and made payable July 10, 1883 ? 

7. A note dated May 28, 1885, was paid Peb. 10, 1886. 
What length of time did it run ? 

8. The construction of the Brookljm Suspension Bridge 
was commenced Jan. 3, 1870, and opened for travel May 24, 

1883. How long was it in building ? 
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S04. To multiply a denomin£ite number by an ab« 
stract number. 

WRITTEN EXERClseS. 

1. Multiply 12 T. 15 cwt. 27 lb. 9 oz. by 8» 

Explanation. - Write the ^^ ^ jg ^^^ ^^ ^^ g ^^^ 

multiplier under the lowest de- 

Domination, and multiply as in — » 

simple numbers. . 102 1\ 2 CWt. 20 lb. 8 OZ. 

Thus, 8 times 9 oz. are 72 oz.« 
equal to 4 lb. 8 oz. Write the 8 oz. under the ounoes, and reserve th« 
4 lb. to add to the product of pounds. 

8 times 27 lb. are 216 lb., and 4 lb. added make 220 lb.» equal to 2 cwt 
20 lb. Write the 20 lb. under the pounds, and reserve the 2 cwt to add 
to the product of cwt. 

Proceed in the same manner until all the denominations are multiplied. 

When the multiplier is large, and a eomposUe number, multiply suc- 
cessively by its &ctors (57). 

What is the result 

2. Of 6 hhd. 20 gaL 3 qix5? by 8 ? by 15 ? 

3. Of 2 rd. 4 yd. 2 ft 6 in. x 6 ? by 18? 

4. Of 9 cu. yd. 15 cu. ft. 520 ou, in. x 7F by 14 ? 

5. Of 5 hr. 42 min. 60 sec. x 12 ? by 36 ? 

6. Of 26 ed. 3 ed. ft. 12 cu. ft. x 18 ? 24 ? 

7. What is the weight of 1 doz. spoons, each weighing 1 oz, 
12 pwt 16 gr. ? 

8. What is the weight of 48 loads of hay, each weighing 
IT. 3 cwt. 501b.? 

Find the product in integers of lower denominations of 



9. ,36 cwt. X 12. 

10. .12hr.xl8. 

11. ^Ib.x24. 



15. 3.96 in. X 36. 

16. .216gr.xl5, 

17. 4 °^o* X ^^' 



12. .875 hhd. X 9. 

13. f of .225 mi. x 8. 

14. 6t«^A.x6. 

18. At 11.37^ a gallon, what witt be the cost of 5 casks of 
wine, each containing 28 gal. 2 qt. 1 pi ? 

19. A farmer sold 4 loads of oats, averaging 41 bu. 3 pk. 
each, at $.75 a bushel. What did he receive for the whole? 
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205. To divide a denominate number into equal 
parts. 

WRITTEN EXERCISES. 

1. Divide 56 lb. 9 oz. 12 pwt. by 6. 

Explanation. — Write the divisor at the lb. oa. pwt. 

left of the dividend. The object is to find 1 6 ) 56 9 VZ 
rixth of a compound number. I Z TZ 

\ of 56 lb. is 9 lb. and a remainder of 2 lb. 
Write the 9 lb. in the quotient, and reduce the 2 lb. to ounces, which, 
added to 9 oz., make 33 oz. 

^ of 83 oz. is 5 oz. and a remainder of 3 oz. Write the 6 oz. in the 
quotient, and reduce the 3 oz. to pwt., which, added to 12 pwt., make 
72 pwt. ^ of 72 pwt. is 12 pwt., which write in the quotient. 

When the divisor is large, and is a composUe numb^, the work may 
be shortened by dividing successively by its factors. 



Find the result of 

2. 376 gal. 3 qt. 1 pt. -r- 9. 

3. 328 yd. 1 ft 3 in. -^ 6. 

4. 9 hhd. 28 gal. 2 qt.-4-12. 



5. 192 bu, 3 pk. 1 qi 1 pt. -^ 9. 

6. 45 T. 15 cwt. 25 lb. -5- 7. 

7. 196 Od. 4 cd. ft. 12 cu. ft. 4-36. 



8. Divide 282 bii. 3 pk. 1 qt. 1 pt. by 9 ; by 10 ; by 12. 

9. Divide 254 yd. 4 ft 3^ in. by 21 ; by 42. 

10. A teamster drew 19 Cd. 2 cd. ft. 11 cu. ft. of wood in 15 
loads. How much did he average per load ? 

11. Bought 6 spoons, which weighed 11 oz. 3 pwt. What 
was the weight of each spoon ? 

12. How many iron rails, each 18 ft. long, will be required 
to lay 3 miles of railroad track ? 

13. The total weight of 18 hhd. of sugar is 7 T. 15 cwt, 
66 lb. 4 oz. What is their average weight ? 

14. A man traveled by railroad 1000 miles in one day. 
What was the average rate per hour ? 

15. If a town 4 mi. square is divided into 62 farms of equal 
size, how much land will each farm contain ? 



MEASUREMENTS. 

S06. Mea^suretnefits involye a practical application of 
measnres to the industrial and mechanic arts^ and the com' 
mon business of life. 

DEFINITIONS. 

!307. Dimensions are length, breadth, and thickness. 

208. A line has only one dimension, length. 

A straight line is the shortest distance between two pomts. 

209. An Angle is the difference in 
the direction of two straight lines pro- 
ceeding from a common point, called the 
vertex of the angle. a c b 

Thus, in Fig. 1, AGD and DOB are angles, and C is their v&rtex. 

210. When two straight lines meet, so as to form equal 
adjacent angles, they are said to be per- ^1*' 
pendicular to each other, and the angles 
are caUed right angles. 

Thus, in Fig. 3, the lines AB and CD are per- 
pendicular to each other, and form the two right ' L ^ 
angles AGD and DCB. 

311. A surface has two dimensions, length and breadth. 

213. A plane figure is a portion of a plane surface 
bounded by straight or curved lines. 



D 



313. A rectangle is a plane fig- 
ure bounded by four straight lines, 
having four right angles. ' Rectangle. ' "-^^^^ 

A square is a rectangle whose sides are equal 



i 
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214. The unit of measure for surfaces is a square 
each side of which is a unit of some known length. 

Thus, the unit of square inches is 1 square inch; of sqoarefeet, 
1 tguarefoot; of square yards, 1 sguofre yard, etc. 

215. The area of a rectangle is the surface includei] 
irithin the lines which bound it, and is expressed by the prod' 
ud of the two numbers representing the two dimensions, or 
by the number of times it contains a given unit of measure. 

The diagram represents a square yard, 
each side of which is 1 yd. or 3 ft. long, 
and the whole is divided into square feet, 
1 sq. ft being the unU of mecuure. In one 
row there are 3 sq. ft., in 3 rows there are 
8 times 3 sq. ft., or 9 sq. ft. Hence the area 
of Isq. yd. is 9 sq.ft. 8«i.n.x8=9 8q.ft. 



sq.ft. 








sq.ft. 



















FOBMULAS FOR EeCTANGULAB SURFACES. 

216. 1. Length x breadth = area. 

2. Area -r- length = breadth. 

3. Area -5- breadth = length. 

The two given dimensions mnst be expressed in units of the same de- 
nomtTiation. 

217* Artificers, in estimating materials and labor^ make 
use of the following units : 

The square foot for glazing, stone-cuttinpf, flagging, and Inmber. 
The squiare yard for plastering, paving, ceiling, and masonry. 
The square of 100 square feet, for roofing, flooring, and bricklaying. 

Shingles are estimated to average 16 in. long, and 4 in. wide, and 
are put up 4 bundles to the 1000. 

Allowing for waste, 1000 shingles, laid 4 in. to the weather, are esti- 
mated to cover a square. 

Laths are estimated at 4 ft. in length, and are put up 10 bundles to 
the 1000. 
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WRITTEN EXERCISES. 



218, 1. What is the area of a floor 27 ft by 18 ft ? 
Solution.— 27 x 18 = 486 ; henoe, the area is 486 aq. ft (216, 1.) 

2. What is the width of a hall that is 36 ft. long, and con- 
tains 252 square feet ? 

Solution.— 25(tf-36 = 7 ; hence, the vM£h is 7 ft. (216, 3.) 

-8. What is the length of a hall that is 8 ft. 4 in. wide, and 
contains 450 square feet ? 

4. How many tiles 8 in, square will be required to lay a 
floor 48 ft. by 10 ft. ? 

5. What will be the cost of flagging a sidewalk 312 ft. long 
and 6 J ft. wide, at $2.70 a square yard ? 

6. What will it cost to cement a cellar bottom 48 ft-^ ip. 
long and 27 ft. wide, at $.4:5 a square yard? • 

-7. How many acres in a piece of land 60 rd. square? 

8. What ir the difference between the area of a floor 25 fL 
square and that of two others, each 12 ft. 6 in. square? 

9. What will be the cost of a piece of land 80 rd. long and 
75 rd. ^^dde, at $68 J an acre ? 

.10. A rectangular field 120 rd. long contains 24 A. What 
is its wi^th ? 

11. Find the cost of covering the floor of a hall 45 ft. long 
and 6 ft. 6 in. wide with oil-cloth, at $1.35 a square yard? 

Note.— In buying carpeting to carpet a room, it is necessary to decide 
whether the strips are to rub lengthwise or across the room ; also, how 
much must be turned under or cut oflf, at the side or end of the room, or 
both, on account of the dimensions of the room, or to properly match the 
figures. Multiplying the number of yards in each strip by the number 
of strips will give the whole number of yards required. 

12. How many yards of carpeting 30 inches wide will car- 
pet a floor 16} ft. lon^ and 15 ft. wide, if the strips run 
lengthwise, and there be no loss from matching? 
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/13. Find the cost of covering the floor of a hall 46^^ ft. long 
and 14 ft 9 in. wide, with matting \\ yd. wide, at $.25 a yard. 

It will require 4 strips of matting, each 15|^ yd. long. 

14.*\hHow many yards of velvet carpeting, \\ yd. wide, will 
cover a parley floor 24 ft. 9 in. long and Vt\ ft. wide, if the 
strips run lengthwise, and the matching of the figures requires 
9 in. to be turned under at one end of the room ? 

15. How many yards of Brussels carpeting, } yd. wide, will 
cover the same floor, and what will be its cost, at $1.65 a yard, 
if the strips irun lengthwise, and the matching of the figures 
requires 6 in. to be turned under ? 

16.-f-How many squares are there in a partition 104 ft. 9 in. 
long, and 20 ft 4 in. high ? 

17.-riPind the cost of plastering the sides and ceiling of a 
ro m 40 ft. long, 36^ ft. wide, and 22]^ ft high, at $.36 a sq. 
jij^ allowing 1375 sq. ft. for doors, windows, and baseboard. 

l^How many planks 16 ft long and 9 in. wide, will bo 
r 'aired to floor a room 36 ft. long and 24 ft wide ? 

19;f Find the cost of glazing 6 windows, each 8 ft 3 in. by 
5 ft 4 in., at $.75 a square foot 

/2O.-H0W many sods, each 16 in. square, will be required to 
turf a yard 53 ft 4 in. long and 28 ft. wide ? 

/21. How many shingles averaging 4 in. wide, laid 6 in. to 
the weather, will cover the roof of a building 46 ft long, each 
of the two sides J)eing 20 ft. wide from the eaves to the ridge, 
the first course on each side being double 1 

22.-VWhat will be the cost of wainscoting a room 21 ft. 8 in. 
by 14 ft. 10 in., and 10 ft 6 in. high, at $.30 a sq. yd. ? 
/ 23. Find the cost of slating a roof 64 ft 9 in. Ipng and 
45 ft wide, at $15.37^ per square ? 

f 24. What is the area of a square field, the distance around 
which is 560 rods.? 

1 25. Find the cost of painting a roof 52 ft. long and 30 ft. 
wide, at $.75 a square. 
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SOLIDS, 

S19. A solid has three dimensions, length, breadth, and 
thickness or height. 

330. A rectan^fu- 
lar solid ia a. bod; 
bounded by six rectangu- 
lar /ac«8. 

A Otlbe is ft rectangnlaT body nliose faces are all equal. 
The oppoate mdes are equal and parallel. 

331. The unit of measure for solids is a cahe, the 
edge of which is a unit of some known length. 

Thus, ths nnit of cable inches is a evl>€, the edge of which ia 1 inch, or 
leiibieineh; otcatAe feet, 1 eubufoot, etc 

333. The volume or solid contents of a rectangnlar 
body is the space included within the surfaces which bound 
it, and is expressed by the product of the numbers representing 
ite three dimensions, or by the nnmbei of times it contains a 
given unit of measure. 

The diagram repreeents a cu- 
bic Tard, each lace being' a Bqaare 
yard, amtainlag 9 sq. fL If a 
section 1 ft. thick is cat from 
one side, H maj be divided Into 
3 timea 8 en. ft., or 9 en. ft.. 
1 en. ft being the unit of meat- iJ— 
«M. And lince the cable yard 

is 8 ft. thick, it contains Ssach t im. tL 'S=tl ca. tC "^^ 

sections, or 3 times 9 ca. ft,, 

which are 37 CO. tl. Hence the wHmt of 1 en. yd. ia 27 en. ft. 

So the Tolume of a Wi'd, formed of two adjar^nt aectione, ia ezpiesHd 
by8cn.ft.x8xS = 18 en. ft. 



IcuaicvaU 
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POBMULAB FOB ReCTAHOULAS SoUDS. 

333. 1. Length x ireadth x height = volume. 

2. Volume -i- (length x breadth) ^ height. 

3. Fb/wmfl H- {length x Aetp/iO — breadth. 

4. Volume ~- {breadth x height) = length. 

The three ^<)«n dimenaiaas must be eipreraed in uuita of the mmt 
isnominatiim. 

For measarea of volume, the following nnt/s are vsoA : 

The cubic foot for bricklajriag, tntaaary, and hewn timber. 

The cubic yard for entbaDkmentB. eicavatioiiB, Had maBOiuj. 

A cubic yard of commoa earth is sometimes called a load. 



The perch of Btone, 16^ ft, long, IJ ft. wide, and 1 ft. high, equal to 
Hi cu. ft. It is customaiT, however, to call 25 cu. ft. a perch. 

Brick. — The size of a common brick ieSxlxS in., and for ordinary 
ealcolatioD it is sufficiently accarate to reckon 27 bridu to the cable foot, 
laid dry, or 33^ laid In raortar. 

Briehaork it generally eetlmatad by the thoutanA hr^ek*. In esU- 
mating material, allowance is made for openings in waits, as doon, win- 
dows, et«. 

In eBtimating labor, the length of each wall la measnred on the ouUidt. 
And thus each corner ts measured twice. 

SometJmeB, by apeeial e/mlraet, an allowance la made for ont ha^ tiis 
openings and comers. 

A pile of wood 
8 feet lone. 4 **■ ^^ 
wide, and 4 ft, high ^ 
issGcrd. 

A cord foot 13 

1 foot in length of 
SOch a pile : that is, 
1 ft. long, 4 ft, wide, 
and 4 ft. high. 
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WRITTEN EXERClHES. 

224. 1. What is the volume of a rectangular solid 22 ft; 
long, 13 ft wide, and 5 ft. thick ? 

Solution.— 22x13x6 = 1480; hence, the wiume is 1430 cu. ft. 
(223, 1). 

2. A tank 14) ft. long and 12 ft. wide contains 1566 cu. ft 
tVhat is its depth ? 

SoLirnON.— 1666-i-14jfxl3 = 9 ; hence, the deph is 9 ft. (223, 2.) 

- 3. In a solid 3 ft. 2 in. long, 2 ft 2 in. wide, and 1 ft 8 in. 
thick, how many cuhic inches? 

4. A vat 12 ft square contains 1224 cu. ft What is its 
depth ? 

5. What is the volume of a bin, the inside dimensions of 
which are 8 ft 6 in. by 6 ft. by 4 ft 4 in.? 

6. How many cubic yards of earth must be removed in dig- 
ging a cellar 36 ft. long, 24 ft wide, and ^\ ft deep? 

Find the volume of rectangular solids having the following 
dimensions : 

7. Of a cube the edge of which is 1 yd. 1 ft 9 in. 

8. Of a solid 6 yd. 2 ft 7 in. by 3 ft 4 in. by 2 ft 11 in. 

9. Of a solid 5 ft square and the height 6.4 ft. 

10. My sleeping room is 10 ft. long, 9 ft wide, and 8 ft 
high. If I breathe 10 cu. ft. of air in one minute, in how 
long a time will I breathe as much air as the room contains ? 

11. How many cords in a pile of wood 30 ft. long, 8 ft 
wide, and 6 ft 6 in. high ? 

12. A pile of wood containing ^^\ cords, is 90 ft. long and 
12 ft wide. How high is it ? 

13. What will be the cost of a pile of wood 12 ft 6 in. long, 
8 ft. wide, and 4 ft 6 in. high, at $3.75 a cord ? 

14. What will it cost to dig a cellar 45 ft long, 28 ft wide, 
and 8 ft. 6 in. deep, at $.42 a cubic yard ? 
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15. How much wood is there in a pile 8 ft. long, 6 ft. wide, 
4nd 5 ft. 4 in. high ? 

16. How many perches of masonry in a wall 120 ft long, 
6 ft, 9 in. high, and 18 in. thick ? 

17. At $3^ a cord, what is the value of the wood that can 
Oe piled under a shed 50 ft. long, 25 ft. wide, and 12 ft. high ? 

18. A cellar wall, 32 ft. by 24 ft., is 6 ft. high and \\ ft 
thick. What did it cost, at $1.25 a perch ? 

19. What must be the length of a load of wood that is 3 ft 
high and 5 ft. 4 in. wide, to contain a cord ? 

20. At $.56 a cu. yd., what will it cost to remove an em- 
bankment 240 ft long, 38 ft wide, and 8.5 ft high ? 

21. What will it cost to build a wall 240 feet long, 6 feet 
high, and 3 ft thick, at $3.25 per 1000 bricks, each brick 
being 8 in. long, 4 in. wide, and 2 in. thick ? 

22. How many cans, 6 in. by 4 in. by 3 in. can be packed 
in a box 24 in. by 18 in. square, in the clear? 

!-23. Find the cost of digging and walling the cellar of a 
house, whose length is 41 ft 3 in., and width 33 ft ; the cel- 
lar to be 8 ft. deep, and the wall 1|^ ft. thick. The excavating 
will cost $.50 a cu. yd., and the stone and mason work $3.75 
a perch. 

^4. In a school-room 32 ft long, 18 ft wide, and 12^ feet 
high, are 60 pupils, each breathing 10 cu. ft of air in a minute. 
In what time will they breathe as much air as the room contains? 

-^6. How many perches of stone will be required to enclose 
a lot 16 rd. long and 12 rd. wide, with a wall 6 ft high and 
3ft. thick? di, - 

^6. A street 650 ft. long and 72 ft wide, averages 4.5 feet 
below grade. Find the cost of filling it in, at $.42 a cu. yd. ? 

-27. How inany cubic feet of masonry in the wall of a cellar 
37^ ft ^5ng, 26 ft. wide, and 9 ft deep, the wall being 2 ft 
thick; and what will be the cost, at $3.85 a perch? 
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BOARDS AND TIMBER. 

226. A hoard foot is 1 ft. long, 1 ft wide, and 1 inch 
thick* Hence, 12 board feet make 1 cubic foot. 

Board feet are changed to cu. ft. by dividing by 12, and 
cubic feet are changed to board feet by multiplying by 12. 

1. In })oard measure, all boards are assomed to be 1 in. thick ; if less 
than 1 in., the difference is disregarded ; if more than 1 in., the quantity 
is increased one fourth for every additional ^ in. in thickness. Thus, 

1200 sq. fb., 1 in. thick or less = 1200 ft. board measure. 
1300 sq. ft., IJ in. thick = 1500 ft. " 

1200 sq. ft., 2 in. thick = 2400 ft, " 



u 
i( 



2. Lumber and iaieed timber, such as plank, scantling, joists, etc., are 
usually estimated in board mea.sare. 

8. Metcn and roufid timber are commobly estimated in cubic measure. 

WRITTEN EXERCISES. 

226. To find the contents of a piece of lumber. 

1. Find the contents of a board 15 ft long and 8 in. wide. 



Solution.— 15 x 8-1-12 = 10 board feet. 

2. What are the contents in board measure of a joist 16 ft. 
long, 10 in. wide, and 3 in. thick ? 

Solution.— 8 x 10 x 16-S-12 = 40 board feet. Hence, 

'RxTLE.— Multiply the length in feet ly the toidth and thich- 
ness in inches, and divide the product by 12 for board feety or 
by 144 for cubic feet. 

1. If one' of the dimensions is inches, and the other two are feet, the 
product will he board feet. 

2. If a board tapers regularly, multiply the length by the mean loidtht 
found by taking half the sum of the two end& 
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Find the contents of lumber, measuring : 



3. Hit. by 10 in. 

4. 17 ft by 11 in. 

5. %% ft. by 20 in. 



9. 12ftxl0in-x2tin. 

10. 18ftx2ft.x8in. 

11. leftxlftxHin. 



6. 18 ft. by 16 in. 

7. 26 ft. by 14J in. 

8. 20 ft. by \\ ft. 

12. Find the contents of a board 18 ft long, 1 ft. 8 in. 
wide at one end, and 14 in. at the other. 

Solution.— 20 in. +14 m.-«-2 = 17 in. ; 18 x 17-«-12 = 25J board ft. 

« 

13. Find the cost of 5 boards 12 ft long, 17 in. wide at one 
end and 11 in. at the other, at 6 cents a square foot. 

14. Find the cost of 10 planks, each 15 ft. long, 16 in. 
wide, and 3^ in. thick, at $2.25 per hundred feet 

15. Find the cost of 3 pieces of timber, each 26 ft long and 
6 in. by 9 in., at $1.75 per hundred board feet 

16. Find the cost of 8 pieces of scantling, 3 in. by 4 in. and 
14 ft long, at $9.50 per thousand board feet. 

17. What amount of inch lumber will make a box 4 ft by 
3 ft 6 in. by 2 ft 6 in. on the outside. 

Find the cost of the following : 

18. Of 36 boards, 12 ft. long, 11 in. wide, @ $2^ per C, 

19. Of 16 planks, \^\ ft. long, 10 in. wide, and 3 in. thick, 
@ $16^ per M. 

20. How many board feet in a stick of timber 36 ft. long, 
10 in. thick, 12 in. wide at one end and 9 in. wide at the 
other end ? How many cubic feet ? 

21. How much flooring \\ in. thick will be required to lay 
the floors of a two-story house, 48 ft. by 38 ft, no allowance 
being made for waste ; and what will be its cost, at $35 pej M. ? 

22. A field 64 rd. by 32 rd. is enclosed by a board fence ; 
the posts are set 8 ft. apart, the boards are 16 ft long, and the 
fence is 4 boards high. The bottom board is 12 in., the top 
board 6 in., and the others each 9 in. wide. The posts cost 
$25 per C, and the boards $14.80 per M. Find the number 
of posts, the amount of lumber, and the cost of both. 
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RECTANGULAR BINS, CISTERNS, Etc. 

227. Cubic measures are used to ascertain the cap<w- 
ity of rectangalar cisterns^ bins, etc., but the results are gen- 
erally expressed in units of liquid and dry measures. 

2!38. COMPABATIVB TABLE OF MEASURES OP CAPACITY. 

Cubic inches Cnbic inches Cubic inches Cable inches 
in 1 gal. inlqt. in 1 pt. inlgL 

liquid measure, 231 57} 28^ 7^ 

Dry measoie (i pk.), 268| 67^ 33} 8| 

A cubic foot of pure water weighs 1000 oz., equals 62jt lb. Avoir. 

The standard bushel of the United States oontains 2150.42 cu. in. 

The stricken or even bushel is the unit of measure for grain, seeds, and 
small fruits. 

The heaped bushel is the unit of measure for coal, lime, com in the 
ear, large fruits, roOV crops, et^ and oontains 2747.7 cu. in. Hence, 

A cubic foot 7/iay^ c&hsidered .8 of a bushel stricken 
meaaurcy orJSSofa bushel heaped measure. 

WRITTEN EXERCISES. 

229. To find the exact capacity of a vessel or space 
in gallons. 

1. How many gallons of water wiU a cistern hold, that is 
4 ft. square and 6 ft. 9 in. deep ? 

SoLirnoN.-(4 x 4 x 61 x 1728)+231 = 807^ gal. 

2. How many cubic feet in a space that holds 48 hhd. ? 
SoLirnoN.-(48 x 63 x 231)-s-1728 = 404i cu. ft 

EuLE.— Dmd^ the contents in cubic inches by 231 for 
LIQUID gallons, or by 268^ for dbt gallons. 

Conversely/ to reduce gallons to cubic inches : 
Multiply the given, number of liquid gallons by 231; then 
reduce to higher denominations, if required. 
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3. How many gallons will a tank 6 ft. long, 3 ft. 4 in. wide, 
and 2 ft. 6 in. deep contain ? 

4. How many barrels of water will a vat hold that contains 
43659 cubic inches ? 

5. How many hogsheads will a cistern 11 ft. long, 6 fi wide, 
and 7 ft deep contain ? 

6. Find the weight of water in a bath-tub 6 ft. long, 3 ft 
wide, and 1 ft 9 in. deep. 

7. How many gallons will a space contain that is 22.5 ft 
long, 3.25 ft. wide, and 6.4 ft deep ? 

8. A cellar 35 ft long and 24 ft wide, contains 3 ft of 
water. What will it cost to pump it out, at 5 cents a 
hogshead ? 

9. A tank in the attic of a house is 4 ft. long, 3 ft. wide, 
and 1 ft 8 in. deep. How many gallons of water will it hold, 
and what will be its weight ? 

10. How many cubic feet in a space that holds 52 barrels ? 

11. How many more cubic mches in 89.5 gal., dry measure, 
than in the same number of gallons liquid measure ? 

230. To find the exact capacity of a bin, or any 
rectangrular simce, in bushels. 

1. A bin is 6 ft long, 5 ft. wide, and 4 ft deep. How many 
stricken^ or how many heaped bushels will it hold ? 

So __W6ft.x5x4x 1728)-*-2150 43 = 96.423, strickm bushels. 
HOLunoN. \ X 5 X 4 X 1728)-«-2747.7 = 75.46. heavped bushels. 



'-\ii 



2. What is the volume of a rectangular bin that will hold 
328 bu., sirichen measure ; also of one that will hold 128 bu. 
heaped measure ? 

So ow— i ^^ stricken meas., 128 x 2150.42-*-1728 = 159.29 cu. ft. 
BOLunow. ^ ^ neaped ** 128 x 2747.7 -1-1728 = 208.53 cu. ft. 

BuLE. — Divide the contents in cubic inches iy 2150,Ji2for 
STRicKSNy or by 2747.7 for jseaped bushels. Conversely, 
8 
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To find the cubic contents in a given number of bushels: 

Multiply the number of bushels by 2150,Jf2y if stbicken, or 
ly 27Jli7.7, if HEAPED ; the product will be the number ofcu. in^ 
which may be reduced to higher denominations, if required. 

For all practical purposes, the following is suflSciently exact : 

1. Multiply the contents in cubic feet by .8 for stricken, 
or by .63 for heaped bushels, and the product will be the re- 
quired number of bushels. Conversely, 

2. Divide the number of stricken bushels by .8, or the 
number of heaped bushels by .63, and the quotient will rep^ 
resent the capacity in cubic feet. 

The following examples are all solved by these last rules. 

3. A bin 10 ft. long, 6 ft. wide, and 4 ft deep, will hold 
how many bushels of oats ? Of potatoes ? 

10x6x4x.8 = 192 ba. of <wrf». 

10 X 6 X 4 X .63 = 151.2 bu. of potatoes, 

4. What is the volume in cubic feet of a bin that will hold 
320 bushels of grain ? Of com in the ear ? 

S 320-i-.8 = 400 cu. ft. 
SoLimoN.- j ^^^^ ^ ^^^ ^^ ^ 

5. What must be the depth of a bin to contain 240 bu. of 
grain, its length 4^eing 10 ft. and its width 5 ft. ? 

Solution.— 240-S-.8 = 300; 300 ca. ft. -j- 10x5 = 6 ft., the depth. 

6. How many bushels of grain wiD a bin 10 ft. square and 
4t ft. high contain? 

7. A rectangular box will hold 256 bu. of wheat. What is 
its volume in cubic feet ? 

8. How many bushels of wheat can be put in a bin 8 ft 
long, 6 ft. 6 in. wide, and 3 ft. 4 in. deep ? 

9. What must be the length of a bin that is 6 fL wide and 
4| ft. deep, to contain 324 bushels of oats? 



Solution.— ] 
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10. How many bushels will a bin bold, that is 16 ft. long, 
4 ft 6 in. wide, and 3 ft. 4 in. deep ? 

11. A bin that holds 100.8 bu. of com is 7 ft. long and 6 ft 
deep. How wide is it ? 

12. How many bushels of grain will fill a bin that is 8.5 ft 
long, 4.25 ft wide, and 3 J ft deep? 

13. How many bushels of apples will a wagon-box hold, 
that is 12 ft long, 3 ft wide, and 2 ft 6 in. deep ? How 
many bushels of barley ? 

14. A bin 20 ft. long, 12 ft wide, and 5 ft deep, is full of 
wheat What is its value at $2 a bushel ? 

15. A bin 7 ft. long, 6 ft wide, and 5 ft deep, is \ full of 
rye. What is its value at $1.37J^ a bushel ? 

16. A farmer's entire crop of barley just filled a bin 10 ft 
long. 6 ft wide, and 5 ft. deep. What was its value, at $1.78 
per cental ? 

17. A crib, the inside dimensions of which are 15 ft. long, 
7 ft 4 m. wide, and 8 ft. high, is full of com in the ear. If 
2 bu. of ears make 1 bu. of shelled com, what is the value of 
the whole, when shelled, at 1.92 a bushel? 

18. If one bushel or 60 lb. of wheat make 48 lb. of flour, 
how many barrels of flour can be made from the contents of a 
bin 10 ft. long, 5 ft. wide, and 4 ft. deep, filled with wheat ? 

19. How many tons of ice can be packed in a building 40 fb. 
long, 30 ft. wide, and 20 ft. high, a cubic foot of ice weighing 
S&l pounds ? 

20. A vat that will hold 5000 gallons of water will hold how 
many bushels of com ? 

21. Eequired the number of bushels of shelled com in a 
crib 16 ft. long, 6 ft 9 in. wide, and 7 ft high, full of ears, if 
2 bu. of ears make 1 bu. of shelled corn ? 

22. If a man buy 6 bu. of chestnuts at |4 a bushel, dry 
measure, and sell the same at 20 cents a quart, liquid measure^ 
how much does he gain ? 
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The only accurate method of measuring coal, hay, com in 
the crib, and like products is by weight ; but for the ordinary 
purposes of estimation^ the following units of measure in bulk 
may be used: 

1. CpaL — Ordinary anthracite coal measures from 36 to 40 co. ft. to 
the ton ; bituminous coal, from 36 to 45 cu. ft. to the ton. 

2. Lehigh, white ash, egg size, measures about Z^ cu. ft. to the ton 
(20001b.); Schuylkill, white ash, 35 cu. ft., and of gr&j or red ash, 
86 cu. ft. to the ton. 

8. Goal is bought and sold in large quantities by the ton; in sfnaU 
quantities by the bushel, the conventional rate being 28 heaped bushels 
to a ton, or about 44.5 cu. ft. 

Hay. — When loose, or in loads, or upon scaffolds, 500 cu. ft. is esti- 
mated to the ton of 2000 lb. ; in bays, or mows, 400 cu. ft. ; and in large, 
well-settled stacks, or in bales packed for shipping, 10 cu. yd. 

For cHover-Juiy, deduct about one-fifth from the weight. 

23. How many tons of red ash coal, egg size, will a bin 
17 ft. long, 6 ft. wide, and 3 ft. deep, contain ? 

24. A bin 6 ft. long, 4 ft deep, and 5 ft 9 in. wide, is full 
of Lehigh white ash coal. Find its value at $6.75 a ton? 

25. A large crib 10 yd. long, 6'yd. wide, and 6 yd. deep, is 
filled with Schuylkill red ash coal. Find the number of tons 
it contains, and its value at %b\ a ton ? 

26. A bin 7 ft long, 5 ft wide, and 5 ft deep, is half full 
of Schuylkill white ash coal. Find its value at $5. 90 a ton. 

How many tons 

27. Of old hay, in a mow 86 ft. x 24 ft x 16 ft ? 

28. Of hay in a load, 16 ft. long, 8 ft wide, and 7 ft. high ? 

29. Of hay in a well-settled stack, 15 ft square and 16 ft 
high ; and what is its value at $14^ a ton P 

30. What is the value of a well-settled mow of clover-hay, 
measuring 60 ft. x 30 ft x 18 ft, at $12.76 a ton? 
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INDUCTIVE EXERCISES. 

231. 1. Whatis.-riroftlOO? t^? ^? VW? 

2. What is T^ of $600 ? ^? ^? .^? 

3. Hov many hundredths of $1 are 25 cts. ? 40 cts. ? 63 ct&? 

4. How many hundredths of anything is ^ of it ? ^ ? ^ ? ^ ? 
6. What part of $100 is $7 ? $25? $33? $75? 

6. If I pay $100 for a clock, and sell it for $109, how many 
dollars do I gain ? How many hundredths of the cost f 

7. If I sell the clock for $93, how many dollars do I lose ? 
How many hundredths of the cost f 

The number of hundredths gained or lost is called the rate. 

233. Fer cent, means hy the hundred. 

Thna, 5 per cent, means 5 of every 100 ; 10 per cent, of any number of 
miles means 10 mi. of every 100 mi., or 1 mi. tor every 10 mi. 

233. The sign % is used for the words ^r cent. 

Thus, 6% means %per cent.; 4^% means 4) per cent. 

5 per cent., 5^, yf^ are equivalent expressions. 

Per eerU. may be expressed in the form of a common fraction. 

1. How many hundredths of a number is 4 per cent, of it : 
6 per cent.? 7^? 9^? 15^? 34^? 

2. What per cent, of a number is j^ of it ? yj^ of it ? 

T*ir? iV^? iWr? M? iVo? 

3. How many hundredths of a number is 2^% of it ? ^% ? 

4. What^ofanumberis^of it? ^ofit? i? f? f^? 

f? V i? i? iV? A? a? 
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DEHJi 


TABLE 


No. 3. 




500 


5000 




50 


5 


4250 


700 


7000 




70 


7 


4225 


600 


6000 




60 


6 


4275 


400 


4000 




40 


4 


4285 


900 


9000 




90 


9 


4299 



Let the pupil recite, thus, by line : 1% of anything is 1 one- 
hundredth of that thing, and 1 one-hundredth of 500 is 5 ; j^ 

of 5000 is 50 ; rir ^/ ^^ *'* -^5 ^/ ^ ** -^^ ? ^/ ^^^^ ** ^^•^• 
Then 10^ o/ anything is ^ o/ ^Aa^ ^Aiwflf, a/jc? ^ (/ 500 w 

50 ; ^ q/- 5000 15 500 ; of 60 is 5, e/c. 

Bead the above, by line and by column, as miles, rods, days, 

etc. Thus, 10^ of 500 mi. is 50 mi. ; of 5000 mi. is 500 mL; 

etc. See 403, 403, and 404. 

DEFINITIONS. 

234. In the applications of percentage, at least three ele- 
ments or parts are involved, viz. ; thfe base or multiplicand, 
the rate or multiplier, and the percentage or product. 

Any two of these being given, the third is readily found. 

235. The base is the number on which the percentage is 
computed. 

236. The rate is a decimal which denotes how many 
hundredths of the base are to be taken. 

237. Percentage has two significations : 

1st. It is the process of computing by hundredths. 

2d. It is such a part of the base, as is indicated^by the rate. 

Thus, in the statement, 5% of $40 is |d, tbe rate is .05, the lose $40, 
and the percentage $3. 
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238. The amount is the base, plus the percentage. 

239. The difference is the base, m\nu% the percentage. 

Thns, if the base is |80, and the percentage is $5, the amouiA is 
|80+$5 = 185 ; and the difference is $80 - $5 = $75. 

240. PBINOIPLES.--L Tlie base is either an abstract^ or 
ft denominate number. 

11. The rate! is always abstract. 

in. The PERCENTAGE, AMOUNT^ and DIFFERENCE are 
always like the base. 

241. The base and rate given to find the per- 
centage. 

ORAL EXERCISES. 

1. What is 10^ of 80 ? 

Analysis.— 10% of 80 is ^^, or y^ of 80, which is 8. 



What is 


What is 


2. 5^ of $80? 


6. 12|^^of 72gaL? 


3. 7% of 200 lb. ? 


7. 40^ of 60 sheep ? 


4. 6% of 150 men ? 


- 8. S% of 50 bu. ? 


5. 25^ of 120 mi. ? 


9. 60^ of $240 ? 



10. What is the amount of $60 increased by 5% of itself p 
By 10^? By 20^? 12*^? 25^? 33^^ .?> 

11. What is the difference of 360 feet diminished by 4^ of 
itself? BySJ^? Bjl2i%? 16|^? ^0%? 33 J^? 50^ P 

12. What is the amount of $200 increased by 6% of itself ? 

13. A farmer having 120 bu. of wheat, sold 25^ of it How 
many bushels did he sell ? What % did he keep ? 

14. Bought 25 bbl. of apples, and upon opening them 
found 4:% of them worthless. How many were good ? 

Pbikoiple. — Percentage is always a product, of which the 
base and the rate are factors* 
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WRITTEN EXERCISES. 

242. 1- What ifll2i^ of $1260? The am't and difference? 

$1260 Base. 



• 125 Bate. 



$1260 + $157.50 = $1417.60, AmU 

$167.60 Percentage. ^^^^^ " ^^^^'^O = $1102.50, Diff. 

Explanation.— Since V3^\% of anj number is j||. equal to J, or .125 

of that number, 12J^ of $120) is $1260 x .125 = $157.50 ; or, it is J ol 
$1260 = $157.50. 

II. Base X raJte = percentage. 
2. Base + percentage = amouni. 
3. Base — percentage = difference. 

FormtUcu will take the place of rules, whenever practicable, and the 
pupil maj be required to construct a rule in ordinary language from 
each formula. Thus, for the preceding : 

1. The base multiplied by the rate equals the percentage. 

2. The percentage added to the base equals the amount. 

3. The percentage subtracted from the base equals the differ- 
ence. 



What is 

2. 35^ of 695 lb. ? 

3. 75^ of $8428? 

4. 4i^ of 318.8 rd. ? 
6. 105^ of $5728? 

6. $3140.75 + life ? 

7. 2imi. + 7i^? 

8. 400 ft. — slfc ? 



Find 

9. 33^% of 8736 bu. 

10. i% of $35000. 

11. 120^ of $171.24? 

12. 84^of25|bn. 

13. 25^ of I of a ton. 

14. i% of 16400 men. 

15. 3f^ of 2640 lb. 



16. The bread made from a barrel of flonr weighs 35^ more 
than the flour. What is the weight of the bread ? 

17. A man having a yearly income of $4550 spends 20^ of 
it the first year, 25^ of it the second year, and 37^^ of it the 
third year. How much does he save in 3 years? 
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18. Bonght a bill of goods amounting to $875.50, from 
which was deducted 5^. What was the percentage allowed, 
and the amount paid ? 

19. Having $10720, I invested %h% of it in land, and \%^% 
of the remainder in fencing it. What remained ? 

20. Two men engaged in trade, each with $3540. One of 
them gained 33^^ of his capital, and the other gained 60^ 
How much more did the one gain than the other? 

243. The ba.se and percentage given, to find the 
rate. 

ORAL EXERCISES. 

1. What per cent of 84 is 7 ? 

Analysis.— Since 7 is ^ of 84. it is ^ of 100%, or 8^% of 84. 



What per cent 

2. Of211b. are71b.? 

3. Of 25 bbL are 15 bbl. ? 

4. Of 140 are $30? 

6. Of 12i rd. are 2| rd. ? 

6. Of 1 A. are 40 sq. rd. ? 

7. Oflda.are8hr.? 



What per cenL 

8. Are$6iof $12^? 

9. Are36bu. of 60bu.? 

10. Are 3i qt of 13 qt.? 

11. Are 8^ cents of $1 ? 

12. Is$iof$25P 

13. Is}of3J? 



14. ^ of 40 is what per cent, of 40? 

15. i of a farm is what per cent, of it? 

16. f of a cargo is what per cent, of it ? 

17. 1^^ times a number is what per cent, of it ? 

- 18. If a miller take 4 qt of every bushel he grinds, what 
per cent of it does he take ? 

19. If $5 is paid for the use of 120 one year, what is the 
rate per cent ? 

Pbotciplb. — ITie rate is the quotient of the percentage 
divided by the haze. 
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WRITTEN EXERCI9E8. 



244. 1. What per cent of 320 is 80 ? 



Base. Fereentage. 
320 ) 80.00 



.25 Rate. 



Explanation. — Since the percentage is 
the product of the base and mte, the rate is 
the quotient found hy dividing the percent- 
age by the base ; and 80+820 = .25, the re- 
quired rate. Or, since 80, the percentage, is ^ or i of the base, the 
late is } of 100%, which is 25%. 

FoBMULA : Percentage -5- iase = rate. 



Wh&t per cent. 

2. Of 450 is 90? 180? 

3. Of 56 gaL are 7 gal. ? 

4. Of$480 are $26.40? $60? 
6. Of 192 A. are 120 A. ? 

6. Of 15 mi. are 10.99 mi. ? 

7. Of 46 gaL are 5 gal. 3 qt. ? 

8. Of 6 bn. 1 pk. are 4 bu. 

2 pk. 6 qt 



What per cent 

9. Are 45 cents of $9? 

10. Are 40 lb. of 250 lb ? 

11. Are 448 da. of 5600 da.? 

12. Are 5 lb. lOoz. of 15 lb.? 

13. Are 77^ ba. of 500 bu. ? 

14. Are 5 dimes of $100 ? 

15. Is 4.5 of 75? 13.5 of 225? 

16. Is .45 of .60? 3|of 18i? 



17. A regiment went into battle with 600 men^ and came 
out with 320. What % were lost ? 

18. Of 4000 A. of land, I sell 140 A. What ^ do I retain ? 

19. A grocer sold from a hogshead containing 600 lb. of 
sugar, ^ of it at one time, and ^ of the remainder at another 
time. What per cent, of the whole remained ? 

20. A merchant owes $15120, and his assets are $9828. 
What per cent, of his debts can he pay ? 

21. If $52.50 is paid for the use of $750, 1 yr., what is liie 
TSktefc? If $56.70 is paid for the use of $1260 ? 

22. A man shipped 2600 bushels of grain from Chicago, 
and 455 bushels were thrown overboard during a gale ; what 
was the rate per cent, of his loss ? 
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345. The rate and percentage ^ven, to find the 
base. 

ORAL EXERCISES. 

1. 84 is 7^ of what number ? 

Akaltbis. — Siooe 7% or ^ of some number is 84, 1% or x^ of the 
number \% | of 84, or 12 ; and 100% is 100 Umes 12, or 1200. 

Of what number 



5. Is 184 \%% ? %l% ? 

6. Is 15 bu. 30^ ? m% ? 

7. Isiedoz. 12^^? ^%'i 



2. Is 15 25^? 48 8^? 

3. Is 24 75^? 1.2 6^? 

4. Is 30 lb. 20^? 25^? 

8. 12i% of 96 is 33 J^ of what number ? 

9. 25^ of 800 bu. is 2^% of how many bushels ? 

10. Sold 105 bbl. of potatoes, which was 35^ of all I raised. 
How many did I raise ? 

11. A farmer sold 7.5 A. of land, which was 15^ of all he 
owned. How many acres did he own ? 

Prikciple. — The hose is the quotient of the percentage 
divided by the rate. 

WRITTEN EXERCISES. 

246. 144 is 75^ of what number? 

Explanation. — Since the percentapre, 144, »»*«. Peroenuge. 

is the product of the base by the rate, the base .75 ) 144.00 

is the qnotient of the percentage divided by j^g2 Base, 

the rate, or 144-1- .75 = 192, the required base. 

Formula : Percentage -r- rate = base. 



2. 6.5 gal. are 5% of what ? 

3. 118. 75 are 6^^ of what ? 

4. 420 bbl are 12|^ of whafc? 
6. 1300 are 48^ of what ? 

10. 2^ of $125.50 is S% of what sum ? 

11. 12J^ of 400 ft. is 2i% of how many feet ? 



6. 18 yd. are 36% of what? 

7. 1975 are 15^ of what? 

8. 78.5 is 25^ of what? 

9. 19.8 lb. are 7i^ of what ? 
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12. A man spends $825.60, which ^ is 33|^ of his salary. 
How much is his salary ? 

13. A man drew out 9^ of Jiis bank deposit to pay a debt 
of 1243.72. How much had he in bank ? 

14. If a man, owning 40 per cent of an iron foundry, sells 
25 per cent, of his share for $1246.50, what is the value of the 
whole foundry ? 

15. A farmer sold 3150 bushels of grain and had 30^ of his 
entire crop left What was his entire crop ? 

16. If a man owning ^^% of a steamboat sells 16|^ of his 
share for $5860, what is the value of the whole boat ? 

247. The amount, or difference, and rate griven, to 
find the base. 

ORAL EXERCISES. 

1. What number increased by 25% of itself amounts to 60 ? 

Analysis. — Since 60 is 25% more than the number, 60 is 125% or 
fJI^, equal to f of the number, and the number is 4 times \ of 60, 
or 48. 

2. What number diminished by 20% of itself is 36 ? 

Analysis.— Since 36 is 20% less than the number, 86 is 6fO%, or ^, 
equal to ^ of the number, and the number is 5 times \ of 36, or 45. 

3. What number increased by 10^ of itself is 55 ? 

4. What sum increased by 12^^ of itself is $18.90 ? 

5. $45 is 25^ more than what sum ? 

6. A tailor sold a coat for $26, which was 30^ more than if 
cost him. What did it cost him ? 

7. What number diminished by h% of itself is 57 ? 

8. What sum diminished by 50^ of itself is $12.50 ? 

9. 60 cwt. are 40^ less than what number? 

10. 35 yd. are 12^^ less than what number ? 

11. A boy spent 25^ of his money, and had 75 cents left ? 
How much had he at first ? 
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WRITTEN EXERCISES. 



248. 1. What number increased by 37^ of itself amounts 
to 2055 ? 

Explanation.— Since 2055 is the num- l + rate. Amount, 

ber increased by 37^ of itself, 2055 is 137^, 1.37 ) 2055.00 

or 1.37 times the number. Hence, 2055 -f-l. 37 1500 Base. 
= 1500, the required number. 

2. What number increased by \%% of itself equals 2950 ? 

3. What sum increased by 15^ of itself is $6900 ? 

4. What number diminished by 12^ of itself is 2640 ? 

Explanation. — Since the number is di- 

minished bj 12% of itself, 2640 Is 88%, or ^^\ 9fiIftno 

.88 of the number. Hence, 2640 -i-. 88 = '^^ )_f^_^ 
8000, the required number. 3000 Baaeu 

5. What number diminished by 30^ of itself is 350 ? 

6. What number diminished by \\% of itself is 1640 ? 

-, (1. Amount -=- (1 + ra/«) ) , 

( 2. Difference -h (1 — rate) ) 



What number increased 
7- By 15^ of itself is 345 ? 

8. By 36^ is 238 A. ? 

9. By 100^ is 84.6 cwt.? 

10. By 6^ is 1272 bu.? 

11. By 22^ is $549? 



What number diminished 

12. By65^of itself is $2590? 

13. By 50^ is 28.5 ft. ? 

14. By 16|^ is 1035 mi.? 

15. By 4^ is $466.60? 

16. By 37i^ is $203,375 ? 



17. Sold a horse for $340, which was 15^ less than his 
value. What was his value ? 

18. A man having increased his bank deposit 40^, it 
amounted to $840. How much had he at first ? 

19. My income this year is $2232, which is 7% less than it 
was last year. How much was it last year ? 

20. A man sold 160 A. from his farm, which was 12]^^ less 
than the number of acres he retained. How many acres in 
his farm ? 
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249. The applications of percentage are twofold: 
1st Those in which time is not an element; as^ Profit and 
Loss, Commission and Brokerage, Insurance, Taxes, and Duties. 
2d. Those in which time is an element ; as Interest, Dis- 
count, Stocks, Equation of Payments, and Exchange^ 

Since the principles, and some one of the fourformtUas of percentage 
already considered will apply to some extent to all these topics, the pnpil 
should carefallj observe what elements or parts are given in the exam- 
ple, and what roquired, and then apply the corie8p(»iding rale or formula. 



TRADE DISCOUNT. 

250. Trade discount is a percentage deducted from 
the £ao& of bills, the list price of goods, or from the amount 
of debt, without regard to time^ and is expressed by the term 
^'j[)er cent, off" 

Thns, 20% off, or 20 off, means a deduction of 20% from the nominal 
or asking price. 20 and 5% off means a disconnt, first of 20%, and then 
5% from the remainder. 2 tens and 5% off means <t(M7 successive dis- 
counts of 10%, and 5% from the remainder, etc. 

251. The net price is the price received for goods, etc. 

The invoice price, or the debt, corresponds to the hxse in percent- 
age ; the per cent, off to the rate ; and the sum of the disooimts 
to the percentage, 

WRITTEN EXERCISES. 

252. 1. What is the net cost of a bill of goods amounting 
to $975, bought on 4 mo., at 10^ discount, and 5% off for 
cash? 

This means that the goods, bought are at the regular rates, on the 
usual time, at 10% off, but for cash a further discount of 5% is made. 

Find the discount and net cost of the following bills of goods : 
2. Bou^ for $750, on 3 mo., at 20% discount^ and 4^ oS 
for cash. 
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8. Bought for $1584.50^ on 60 da., at 12|^ discount^ and 
^% off for cash ? 

4. Bought for $365.75^ on 4 mo., at 20, 10, and b% off for 
cash. 

5. Bought for $260, on 90 da., at 2 tens and Z% off for casli. 

6. What is the difference on a bill of $650, between a dis-* 
count of 30^, and a discount of 25 and 5^ off ? 

7. School slates, marked to sell at $12. 75 a case, were sold 
at 50, 10, and b% off. What was the net price? 

8. What is the difference between 15, 2 tens^ and b% oft, 
and 40^ off? 

PROFIT AND LOSS. 

253. Profit and loss are commercial terms used to 
express gain or loss in business transactions. 

254* The terms corresponding to those of percentage are 
as follows : 

1. The cost, or capital invested, is the doM. 

2. The ratd of profit or loss is the rcOe, 
8. The profit or loss is the pereerUage, 

4 The selling price is the amount or difference. 

ORAL EXERCISES. 

255. To find the profit or loss, and the selling price. 

1. A watch that cost $80 sold for 20^ more than cost 
What was the gain, and the selling price ? 

ANAI.Y8IS.— Since the gain was 20%, it was ^, or ( of fSO, equal to 
$16, and the seOing price was $80+ $16 = $96. (241.) 

Find the profii or loss, and selling price of 

2. Cloth bonght at $4 a yard, and sold at 25% advance ; 10^ 

3. A cow bonght for $48, and sold at a loss of 12^^^ ; 15%. 

4. A carriage that cost $120, and sold at 10^ loss ; l^%* 
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5. Gloves bought at $12 a doz., and sold at a gain of 50^ a 
pair. 

-£. Bought a carriage for $160, and, after paying 10^ for 
repairs, sold it at \%\% profit. What was the gain, and the 
selling price P 

7. If batter bought at 36 cents a pound is sold at a loss of 
16f ^, whtit is the selling price ? 

8. What must be the selling price of coffee that cost 25 cts. 
a pound, in order to gain 20^ ? 

9. At what price must an article that cost $5 be sold, to 
gain 100^? 120^? 150^? 200^? 

WRITTEN EXERCISES. 

256. 1. A house and lot bought for $4750 was sold at 
a profit of 37|^^ What was the gain, and the selling price ? 

Solution.— $4750 x .375 = $1781.25, gain; $4750 + $1781.25 = 
$6531-^, the «^in^ pnce. (242,2.) 

11. Cost X rate = profit or hss. 
2. Cost + profit) „' 

3. Cost -loss \ = "^^"S prtce- 

Find the profit or loss, and the seUifig price, 

2. Of goods that cost $3^ a yard, and sold at 25^ gain. 

3. Of a house bought for $3270, and sold at 7% gain. 

4. Of sugar that cost $623.75, and sold at ^% loss. 

5. Of land that cost $1745, and was sold at a gain of 20^ 

6. Of goods that cost $3120, and were sold at 27^ gain. 

7. Of a boat bought for $2545 j^, and sold at 25^ loss. 

8. A miller bought 500 bushels of wheat at $1.15 a bushel, 
and he sold the flour at 16f per cent, advance on the cost of 
the wheat. What was his gain ? 

9. Bought 76 cords of wood at $3.62]^ a cord, and sold it so 
as to gain 26 per cent Find the whole gain, and the selling 
price per cord. 
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10. A hatter bought 40 hats at $1.75 apiece^ and sold them 
at a loss of 14| per cent. What was his whole loss? 

11. A merchant pays $7650 for a stock of spring goods ; if 
he sells at an advance of 20^ npon the purchase phce, what 
are his profits^ after deducting $480 for expenses ? 

12. A grocer bought 3 barrels of sugar, each containing 
230 pounds^ at 8^ cents a pound, and sold it at 18^ per cent, 
profit What was his whole gain, and what the selling price 
per pound ? 

13. Bought a house for $4380. For what must it be sold 
to gain 14J^ ? 

Solution.— $4380 x (1 + .14]^ or 1.145) = $5015.10. 

14. At what price must pork, bought at $18.40 a barrel, be 
sold, to lose 15jg? 

Solution.— $18.40 x(l-.15)= $15.64. 

T, ( 1. Cost X (1 + rate of gain) ) „ . 

PoBMULAS: i « ^ . \ . '/, X \ = selling pnce. 
[ 2. Cost xil—rate of loss) ) ^ ^ 

Find the selling price of goods, 

15. Bought at $126.50, and sold at 9^ gain. 

16. Bought at $3424, and sold at Vit\% loss. 

17. Bought at $1032.50, and sold at 14^ gain. 

18. Bought at $3000, and sold at ^% loss. 

19. At what price must goods that cost $3^ a yard be 
marked, to gain 25^ ? To lose 20^ ? 

20. Sold a lot of damaged goods at a loss of 15^ What 
was the selling pri6e of those that cost $.62^ ? $1.25 ? 

21. Bought a hogshead of sugar containing 9 cwt. 56 lb. 
for $86.04, and paid $4.78 freight and cartage. At what price 
per pound must it be sold to gain 20^ ? 

22. A merchant bought 15 pieces of broadcloth, each piece 
containing 23J yards, for $840, and sold it so as to gain 18f ^ 
Wh^t did he receive a yard? 
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!357* To find the rate of profit or loss. 

ORAL EXERCISES. 

1. Flour was bought for $8, and sold for #10 a barrel. 
What was the gain per cent. ? 

Akaltsis. — Since the whole gain is the difference between $8 and 
$10, which is (2, or|theoo6t,the^a»/» fo isiof 100^,or25^. (243.) 

Find the rate of profit or loss on 

2. Coaly bought at $6 a ton, and sold at $7 ; at $8. 

3. Tea, bought at 1.80 a pound, and sold at t.90 ; at $1. 

4. Sugar, bought at 10 cts. a pound, and sold at 12 cts. 

5. A sewing-machine, sold at a loss of \ the cost \ \\ \. 

6. What % is gained on goods sold at double the cost? 

7. What % is lost on goods sold at one-half the cost ? 

WRITTEN EXERCISES. 

3^58. 1. Bought wool at $.48 a pound, and sold it at $.60 a 
pound. What was the gain per cent. ? 

Solution.— $.60-1.48 = $.12 ; nnd $.12-«-$.4B=.26=25^. (244.) 

Formula: Profit or loss -r- cost = rale. 

Find the rate % of profit or loss 
" 2. On produce, bought for $640, and sold for f as much. 

3. On a carriage, bought for $250, and sold for \ as much. 

4. On coal, sold for $72.96, at a gain of $9.12. 

5. On cloth, bought for $4.25 a yard, and sold for $4.93. 

6. On sugar bought at 8 cents and sold at 9) cents. 

7. A drover bought 150 head of cattle for $42 per head, 
tod sold them for $5400 ; what was his loss per cent. ? 

8. Bought 108 bbl. of flour at $4.62^ a bbl. and sold it so 
as to gain $114.88^; what per cent, profit did I make? 

d. If I sell ^ of an article for f of its cost, what % is gained ? 
10. If I of an article is sold for ^ its cost, what % is lost ? 
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259. To find the cost. 

ORAL EXERCISES. 

1. A frnit-dealer sold pears at a profit of 13 a barrel, which 
was a gain of 20^. What did they cost ? 

Analysis.— Since the gain, 20%, was ^, or \ of 100^, |3 is ( of the 
eost ; $3 is I of 5 times (8, or (15. (245.) 

Find the cost of 

2. Hats, sold for II less than cost^ or at a loss of 16f ^ 

3. Flour, sold at a profit of $2 a barrel, or a gain of 25^. 

4. Boots, sold afc 11.50 a pair, above cost, or a gain of 30^ 

5. A cow, sold at 33|^, or 112 less than cost 

6. A droyer sells sheep at a profit of $1^ a head, which is a 
gain of 25^. Find the cost, and the selling price? 

7. Sold muslin at 45 cents a yard, and gained 12|^^ What 

did it cost P 

Analysis. — Since the gain, 12}%, is | the cost, 45 cents, the selling 
price is f the cost. ^ of 45 cents, or 5 cents, is \ the cost, and | is 8 times 
5 cents, or 40 cents. (2470 

Find the cosi of 

8. Tea, sold at $.90 a pound, or a gain of 25^ ; a loss of 20^. 

9. Turkeys, sold at $.30 a pound, or a profit of 20^. 

10. Flour, sold at a loss of 20^, or $8 a barrel. 

11. Two pictures were sold for 199 each ; on one there was 
a gain of 10^, on the other a loss of 10^. Was there a gain 
or loss on the sale of both, and how much ? 

WRITTEN EXERCISES. 

260. 1. Sold a sewing-machine at an advance of 122.65^ 
which was 25^ of its cost. What did it cost ? 

Solution.— $22.65 + .25 = $90.60, the cost, (246.) 
Formula : Profit or lo%8 4- rate = cost. 
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Find the coBt 

2. Of goods sold at $1600 profit, or a gain of 16^. 

3. Of flour sold at a loss of $.88, or 10^ on a barrel. 

4. Of wheat sold at a loss of 6 cents, or ^% on a bushel ? 

5. Of lumber sold at $4.95 gain per M., or Zh%. 

6. A furniture dealer sold two parlor sets for $450 each; 
on one he made 15^, on the other he lost 15^. What did 
each cost him P 

_ \ $450-i-(l + .15) = $391.30+, eo^ of one. 
SOLUTION. I |450-i-(l-.15) = $629.41 + . <kw« of the other. (248.) 

Formula: Selling price -r--!- ^ Ji r= coBt 

^ ^ ( 1 — rate of loss j 

7. Sold 25 barrels of apples for $69.75, and made 24^. 
What did they cost per barrel ? 

8. Sold 9| cwt of sugar at $8J per cwi, and thereby lost 
12^, What was the whole cost ? 

Find the costy 

9. Of coal sold at $6, being at a loss of 12}^. 

10. Of grain sold at $.96 a bushel, at a gain of 28^. 

11. Of silk sold for $5.40 a yard, at a profit of 10^ 

261. To find the markingr price. 

1. At what price must a grocer mark tea that cost $.76 a 
pound, so that he may abate 5^, and yet gain 25^ ? 

First find the selHng price at 25% gain ; then regard the selling price 
as e<^stt and find the asking price, 

_ ( $.76 X (1 + .25) = $.95, the aeUing price, 
BOLunoir. I |.95^(i«.o5) = |i, the asking price. 

Find the marking price, when the cost 

2. Is $120, so as to abate 4^, and yet make a profit of 20^ 

3. Is $60, so as to abate 25^, and still gain 20^. 

4. Is $20000, so as to fall 20^, and still make 10^ profit 



COMMISSION. 

263. Commission is the percentage or compensation 
allowed an agent for transacting business. 

The agent may be known as 9k factor, broker, or a eommission merchant. 
A consignment is a quantity of goods sent by a party to his agent. 
The consignor is the party who sends the goods. 
The consignee is the party to whom the goods are sent. 

263. The net proceeds is the balance due the consignor^ 
after deducting the commission and other charges. 

264. The terms corresponding to percentage Skve as follows: 

1. The money invested or collected is the bcue, 

2. The rate % allowed for services is the rate, 

3. The commission is the percentage, 

WRITTEN EXERCISES. 

265. Find the commission 

1. On a sale of merchandise for $2150, at 2^^. 
Solution.— 12150 x.02i = |48.37i, commisaon {2^4t2i, 1). 

FoEMiTLA : Am^. of sales x rate = commission. 

2. On the sale of a farm for $4660, at 2^%. 

3. On the sale of 375 hbl. of flour, at $6.25 a bbl., at di%. 

4. On the purchase of a farm for $13750, at 2^%. 

5. On the sale of a mill for $9384, at i%. 

6. On the sale of $21680 worth of wool, at If ^. 

7. On the sale of 250 bales of cotton, averaging 520 lb., at 
14| cents a pound, at 1^%. 

8. A commission merchant sells 225 bbl. of potatoes at $3.25 
per bbl., and 316 bbl. of apples at $^ per bbL What is his 
commission at ^% ? 
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266. Find the ratB of commission^ 

1. When $52.20 is paid for selling goods to the amt. of $2320. 
Solution.— $52.20-!-$2330 = .0325 = 2i%, rate. (244.) 

Formula : Commission h- amt of sales = rate, 

2. When $78 is paid for selling goods for $5200. 

3. When $189 is paid for selling a farm for $7560, 

4. When $63 is paid for collecting a debt of $1260? 

5. Paid my N. 0. agent $74.25 for buying 26400 lb. of rice, 
at 4^ cts. a lb. What was the rate of his commission ? 

267. Find the ammtnt of sdleSy 

1. When a commission of $105 is charged, at 2\%. 
Solution.— $105 + .025 == $4200, amt. ofwU%. (246.) 

Formula : Cmnmission -=- rate = amount of sales. 

2. When $378 commission is paid, at 2^% ? 

3. When $210 commission i9 charged, at 6%. 

4. If an agent charges $59.50 commission, at If ^. 

5. Paid an agent $394 for selling a piece of property, at 2J^ 
What did the property bring ? 

368. Find the amount to be invested, 

1. If $9500 is remitted to a correspondent to be invested in 
woolen goods, after dedacting 5% commission. 

Solution.— $9600 -^ 1.06 = $9047.62, amt, invested. (248, 1.) 
Formula: Amt. remitted -— (1 + rate) = stim invested. 

2. If $4455 is remitted, deducting H% commission. 

3. If $6617.70 is remitted, dedacting 2\% commission. 

4. If $9909.30 is remitted, deducting i% commission. 

5. Sent to my agent in Chicago $1508.80, to inyest in flour 
at $5f a barrel, after deducting his commission at 2^%. How 
many barrels can he buy ? 



INSURANCE. 

369. Insurance is security against loss. 

The policy is the written oontiact between the insnier and the in- 
fared. 

The premium is the sum paid for the insnraDce. 

370. The corresponding terms are as follows : % 

1. The amount insured is the hose. 

2. The rate % of premium is the rate, 
8. The pr emimn is the percentage, 

WRITTEN EXERCISES. 

271, Find the premium for insuring 

1. A house for $3500, at H%, 

SoLTTTiON.— $3500 X .015 = $52.50, the premium, (242, 1.) 

PoBMULA : Amount insured x rate = premium^ 

2. A house and fdmiture yalued at $9700, at }^. 

3. Dry goods valued at $3840, at |^. 

4. A cargo of 5000 bu. of grain yalued at $1.20 a bushel, at 
^;% on f of its Talue. 

5. A gentleman has a house insured for $8000, and the fur- 
niture for $4000, at 2| per cent ; what is the premium ? 

273. Find the rate of insurance, 

1. If $48.75 is paid for an insurance of $3250. 
Solution.— $48.75 -*- $8250 = .015, or 1J%, the raU, (244.) 

Fobmula: Pretnium ~ sum insured = rate, 

2. If $172.20 IS paid for an insurance of $9840? 

3. If $38.25 is paid for an insurance of $6120 ? 

4. A house valued at $6800 was insured for \ its value, at 
a cost of $46.75. What was the rate of insurance ? 
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* 

273. Find the amount of insurance^ 

1. If it cost $38^5 to insure a certain house and furniture, 

at|^. 

Solution.— $38.25 -t- .00625 = $6120, the cmt ins,, (246.) 
FoBAiULA: Premium -r- rate of ins. = sum insured. 

2. If it cost $93.50 to insure a store for one-half of its Talue, 
at 11%, what is the store worth ? 

3. Paid $245 insurance at 4^% on a shipment of pork, to 
cover I of its value. What was its total value ? 

4. A merchant paid $1500 premium on a cargo of cotton 
from New York to Belgium, which was 2^% on its valuation. 
What was the amount insured ? 

5. A steam-mill was insured at 4|^, to cover f of its value. 
The premium paid was $526.50 : what was the value of the 
mill? 

6. A person insured his house for J of its value at 40 cents 
per $100, paying a premium of $73.50. What was the value 
of the house ? 

TAXES. 

274. A tax is a sum of money assessed upon persons, 
property, or incomes, for public purposes. 

A property tax is a tax on personal property and real estate. 
A poll tax is a tax on the person. 

275. An assessor is an officer appointed to estimate the 
taxable value of property, prepare the assessment rolls, and 
apportion the taxes. 

276. The corresponding terms are as follows ; 

1 The valuation of the property is the base, 
2. The tax rate, or tax on $1» is the rate, 
8 Thesumtoberaisedisthep^rceTi^e. 
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WRITTEN EXERCISES. 

277. 1. For the purpose of building a bridge, a tax of 
12628 was" levied upon the taxable property of a town, valued 
at $584000. What was the tax rate? 

SoLX7TiON.--92628-4-|584000=.004|, or 4^ mills, the Uun rate (244:1 

^ 8um to be raised . - . 

Formula: = — -, = rate of tax. 

valuation "^ 

2. At what rate must property, valued at 11475000, be 
assessed to raise a tax of $7743.75 ? What will be the tax 
upon a farm assessed at $6^40 ? 

The amount of poll tax, if any, mast first be subtracted from the 
whole sum to be raised, and the rate of tax found on the remainder. 

3. In a certain town a tax of $5000 is to be assessed. 
There are 500 polls, each assessed $.75, and the valuation of 
the taxable property is $370000. What is the rate of property 
tax, and what is A^s tax, whose property is valued at $7500, 
and who pays for 2 polls ? 

Explanation. — The sum to be raised is $5000 less 600 polls at $.75, 
equal to $375 ; $5000-$375 = $4625, sum to he raised; $4625-?- $870000 
= .0125, the tax rate : A's tax is $7500 x .0125 + $1.60 = $95.25. 

. 4. What is B's tax, who is assessed for $8530, and 3 polls ? 

5. What is C's tax, who is assessed for $987, and 1 poll ? 

6. In a certain district, a school house is to be built at a 
cost of $18527. What amount must be assessed to cover thi? 
<4nd the collector's fees at 3^ ? 

Solution.— $18527 -*- .97 = $19100, the mm assessed, 

^ Sum to be raised , , , 

FOBMULA: r 7 — := — „ ^. = 8um to be assessed. 

1 — rate of collection 

7. What sum must be assessed to raise a net amount of 
$11123, and pay the cost of collecting at 2^ ? 

9 



DUTIES OR CUSTOMS. 

878. Duties or customs are taxes levied upon imported 
goods for revenue purposes, 

A manifest is a detailed statement, or invoice of a ship's cargo, 
showing the items, quantity, qoalitj, cost, where shipped, and other 
details. 

279. Duties are either ad valorem or specific. 

280. An ad valor ein duty is a certain percent, assessed 
on the cost of goods in the country from which they are brought. 

281. A specific duty is a fixed sum imposed on articles 
according to their weight or measure, without regard to their 
value. 

282. An Appraiser is one who examines imported 
merchandise, and fixes the dutiable value and the rate of duty 
of the same. 

Before estimating specific duties, certain deductions or allowances are 
made, called tare, leakage, breahige, etc. 

IiOakage is an allowance for waste of liquids in casks. 
Breakage is an allowance for loss of liquids in hottles. 
Tare is an allowance for the weight of hox, bapf, cask, etc. 
Gross weight is the weight before any deduction is made. 
Net weight is the weight after the deduction is made. 

In the U. S. Custom Houses, the long ton of 2240 lb. is invariably 
used. In weights, less than j^ lb. is not regarded, and more than j^ lb. is 
taken as 1 pound. 

283. The corresponding terms of ad valorem duties and 
percentage are the following : 

1. The net value or quantity is the hoM. 

2. The rate % of duty is the rate, 
8. The duty is the percentage. 
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WRITTEN EXERCISES. 

384. 1. What is the specific duty on 84 bags of coffee, 
gross weight 136 lb. each, tare 3^, at 3^ cents a pound ? 

SOLUTION. 

136 lb. X 84 = 11424 lb., gross weight; 
114241b. X .03 = 342.72, tare; 
11424 lb. — 342.72 lb. = 11081.28 lb., net weight ; 
$.035 X 11081.28 = $387.84, duty. 

Formula : Rate x net quantity = specific duty. 

Find the duty 

2. On 50 hhd of sugar, each containing 600 lb., at 1| cts. 
per lb., tare 56 lb. per hhd. 

3. On 50 bbl. of sperm oil, each containing originally 
31 1 gal., duty 10 cts. per gal., leakage %%. 

4. On 72 boxes of sperm candles, each weighing 1 cwt., 
duty 2^ cts. per lb., tare b\%. 

5. On 120 gross London ale, duty $.60 a dozen, break- 
age ^%. 

6. Imported from Geneya 25 watches invoiced at $125 each, 
and 15 clocks, at $37.50. What was the duty, the rate being 
on clocks 25^, and on watches, 35^ ad valorem ? 

Formula : Net invoice cost x rate = ad val, duty. 

Find the duty 

7. On 175 chests of tea, each 65 lb., invoiced at $.46 a 
pound, duty 28^ ad valorem. 

8. On an invoice of French lace, valued at $625, an allow- 
ance of 12^ being made at the custom-house for damage 
received since shipped, duty 24^. 

9. On 350 boxes of cigars, each containing 100 cigars, in- 
voiced at $7.50 per box ; weight, 12 lb. per 1000; duty, $2.50 
per lb., and 25^ ad valorem. 
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285. Mixed problems in percentage, in which the element 
of time does not appear. 

1» Bought 450 bu. of wheat, at $1.25 a bushel, and sold it 
at $1.40 a bushel. What was the whole gain, and the gain %1 

2. An agent sold a consignment of goods for $5250, and 
charged 3J^ commission, and 2^% for guaranty. Find the 
net proceeds. 

3. Sold cloth at $3.60 a yard, and gained 12^^. What 
should the selling price have been, to gain 20^. 

4. What is the difference on a bill of $750, between a dis- 
count of 40^, and a discount of 30 and 10^ ? 

6. A cargo of 4000 bu. of wheat, worth $1.20 a bushel, is 
insured at f of 1\% on f of its value. If the cargo is lost, 
how much will the owner of the wheat lose ? 

6. If a stationer marks his goods 50^ above cost, and then 
deducts 50^, what per cent, does he lose ? 

7. If 20 and 10^ are deducted from the retail price of m 
article, and it then sells for $1.80, what is the retail price, 
and the rate of discount ? 

8. A sells his horse for $198, which is 10^ less than his 
asking price, and the asking price is 10^ more than the cost. 
What did the horse cost him ? 

9. A machinist sold 24 grain-drills for $125 each. On one- 
half of them he gained 25^, and on the other half he lost 
25^. Did he gain or lose on the whole, and how much ? 

10. Bought land, at $30 an acre. How much must I ask 
an acre, that I may abate 25^ from my asking price, and still 
make 20^ -on the purchase money ? 

11. In a certain district a school-house is to be built at an 
expense of $9120, to be defrayed by a tax upon property valued 
at $1536000. What shall be the rate of taxation to cover both 
the cost of the school-house, and the collector's commission 
at 5^? 
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12. A merchant, on opening a case of goods that cost $.80 
a yard, finds them slightly damaged. How must he mark 
them, to fall 25% in his asking price, and sell at cost ? 

13. Having used a carriage six months, I sold it for $96, 
which was 20^ below cost. What would I have received, had 
I sold it for \h% above cost ? 

14. A trader got a shipment of 500 barrels of flour insured 
for 80% of its cost, at Z\%^ paj^ng $107.25 premium. At what 
price per barrel did he purchase the flour ? 

15. Sold f of a barrel of beef for what the whole barrel cost, 
"VC^hat per cent, did I gain on the part sold ? 

16. A lumberman sold 36840 feet of lumber at $21.12 per 
M, and gained 28%. What would he have gained or lost, had 
he sold it at $17 per M ? 

17. Sold a farm of 106 A. 150 P. for $96 an acre, and gained 
18% on the cost. What did the whole farm cost ? 

18. Find the duty at 15% on 175 bags of Java coffee, each 
containing 115 lb., valued at 15# a pound? 

19. A salesman asked an advance of 20% on the cost of 
some goods, but was obliged to seU at 20^ less than his asking 
price. Did he gain or lose, and what per cent. ? 

20. If I buy a piece of land, and it increases in value each 
year at the rate of 50% on the value of the previous year, for 
4 years, and then is worth $12000, what did it cost ? 

21. A hotel valued at $10000 was insured for $6000 at 1J%, 
$5.50 being charged for che policy and the survey of the 
premises ; if destroyed by fire, what loss would the owner suffer? 

22. A dry-goods merchant sells delaines for 2^ cents per 
yard more than they cost, and realizes a profit of 8%. What 
was the cost per yard ? 

23. A speculator gained 30% on \ of his investment, and 
lost 5% on the remainder, and his net profits were $720. 
What would have been his profits, had he gained 30% on |, 
and lost 5% on the remainder ? 
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INDUCTIVE EXERCISES. 

286. 1. At 6%y what decimal part of the money borrowed 
is equal to the money paid for its use ? At 5^ ? 4^% ? 7%? 8%? 

2. At 6%, how many dollars must be paid for $100, 1 yr. ? 
For2yr.? 4yr.? 6yr.? 

3. At 6%y how many dollars must be paid for the use of 
1200, 1 yr. ? $200, 2 yr. ? $300, 3 yr. ? 

4. When $5 is paid for the use of $100 one year, what is 
the annual rate ^ ? If $6? If $7 J? If $10? 

287. Interest is a sum paid for the use of money, or its 
equivalent. 

288. The principal is the sum for the use of which 
interest is paid. 

289. The rate of interest is the per cent, of the prin- 
cipal paid for its use one year, or some given interval of time. 

290. The atnount is the sum of the principal and 
interest. 

IiOgal interest is the rate estabUsbed by law. 
Usury is a greater rate tban tbe legal rate. 

291. In the operations of interest, four elements are con- 
sidered, viz. : 

The principal, the rate per anmim, the interest, and the time. 

1. Tbe principal is tbe hose. 

2. Tbe rate per annum is tbe rate, 

3. Tbe interest is tbe percentage, 

4. Tbe sum of tbe principal and interest is tbe amount, 

292. Time is an additional element, to be considered 
always in connection with the rate per annum. 
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293. The method of finding the interest on any principal, 
for any rate and time, is represented by the 

Formula : / = P xRxT, and read, . 

Interest equals tlie product of the principal^ the rate 
PER ANNUM, and the time, expressed in years. 

Of the yarious methods in use for computing interest, tl ? 
most simple, brief, and practical are presented in this work. 

Since 6^ is the legal rate in fche majority of the States, the "six per 
cent, method " is presented as likely to be larprely used. 

Tlie method by GaneeUcUion, uniform in its amplications to any rate 
and time, \s, brief and simple, hence, practical, and needs only to be 
understood to be preferred to all others. 

WRITTEN EXERCISES. 

294. 1. Find the interest and the amount o{ $97.50, at 
7^, for2iyr. 

IST SOLUTION. 2d SOLUTION. 

$97.60 $97.50 
.07 JL7i 

$6.8250 Intforlyr. Int. for 2* yr. $17.0625 
2| Prin. 97.50 

$17.0625 IntforSlyr. Amt. $114.5625 

* The int. of any sum, at 7 ^ , for 2 yr. 6 mo. 

$114.5625 Amt. .is 2J times .07. or .17i of the principal. 

2. Find the int of $267.60, for 1 yr. 4 mo. 18 da., at 5%. 

Explanation.— Since 30 da. $267. 60 

are reckoned as a month, 3 diu Q5 

is t\j, or .1 of a month ; hence, qqaa 

lyr. 4 mo. 18 da. equals 16.6 mo. 12 ) ^13.3800 Intforlyr. 

So any number of days is readily 1.115 Int. fori mo. 

reduced to terUhs of a mo. by iqq Time in mo. 

dividing by 8. Thus, 12 da. is . ._ ^^^^ 

.4ofama; 21da...7; 25da,.8J. $18.5090 Int. fori yr. 4 mo. 18 da. 
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Rule. — 1. Multiply the principal by the rate, to find the 
interest for i year. 

2. Divide the interest for 1 yr, by 12, to find the interest 
for 1 month. 

3. Multiply the interest for 1 mo. by the time in months and 
tenths of a month, to find the required interest. 

The above is a very siinple and practical rule, and nmch used. 

In like manner^ find the interest and tb^ amount^ 

3. Of $137.25 for 1 yr. 6 mo. 10 da. at 6^. At 4^ 

4. Of 1510.50 for 3 yr. 7 mo. 15 da. at h%. At %%. 

5. Of $1297.60 for 2 yr. 11 mo. 18 da. at n%. At 7 J^ 

6. Of $36.40 for 1 yr. 7 mo. at 6^. At 7jg. At 7^^. 

7. Of $750.50 for 3 yr. 1 mo. at 5^. At 8^. At 9^. 

8. Required the amount of $408.60 from Aug. 20 to Dec. 
18, 1886, at 10^. 

9. What^ is the interest on a note for $515.62, dated 
March 1, 1883; and payable July 16, 1885, at 7jg? 

10. What; is the value of a note of $65.75, due with interest 
for 3 yr. 2 i^o., at 6^% ? 

11. If a person borrow $375 at h%, what will be due the 
lender at the end of 2 yr. 6 mo. ? 

12. A man sold his house and lot for $12500 ; the terms 
were, $4000 in cash on delivery, $3500 in 9 mo., $2600 in 1 yr. 
6 mo., and the balance in 2 yr. 4 mo., with 6^ interest. What 
was the whole amount paid ? 

SIX PER CENT. METHOD. 

295. Tlie interest of $1 at 6^, 

For 12 mo., or 1 year, is 6 cents, or .06 of the principal 
2 " '' \ '' '' 1 " " .01 

6 da. *' I month, " 1 " " .001 



66 
66 
66 



" 1 " " ^ " " i " " .000^ " 



(6 


66 


66 


66 


66 


16 


66 


tc 
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Hence, the following 

Pbikciples. — I. The interest on any sum at 6%, is six 
times as many hundredthi of the principal, as there are tears 
in the given time ; or, 

II. Onb half as ma7iy hundredths of theprindpaly as there 
are months in the given time ; or, 

in. Onb sixth as many thousandths of the principal, as 
there are days in the given time. 

Thus, the interest od any sum, at 6% for 8 yr., is 6 times .03, or .18 of 
the principal ; for 9 mo. it is ^ of .09, or .04|, or .045 of the principal ; 
for 19 da. it is J of .019, or .003 J of the principal. Hence, for 3 yr. 9 mo. 
19 da. it is .18 + .045 + .003i = .228J of the principal. 

To find the interest at any other rate per cent., divide the interest at 
6% b ' 6, and multiply the quotient by the given rate. 

WRITTEN EXERCISES. 

296. 1. Find the int. of $427.20, at 6%, for 2 yr. 5 mo. 27 da. 

SOLUTION. 

Interest for 2 yr. =6 times .02 = .12 of the principal. 



" " 5mo. = I of .05 = .025 " " 



5 mo. = I of .05 = .025 
^^27 da. = i of .027 = .004^ 

Int. = .1491 '' " 

Hence, $427.20 x .149^ = $63.8664, the required int. 



Find the interest at 6% of 

2. $267.27 for 6 mo. 24 da. 

3. $146.18 for lyr. 21 da. 

4. $256.84for2yr.4mo.l2da. 

5. $597.25 for 7 mo. 18 da. 

6. $418.75 fori mo. 25 da. 

7. $309.18 for 2 yr. 24 da. 



8. $38.90 for 1 yr. 1 mo. 6 da. 

9. $146.48 for 9 mo. 10 da. 

10. $275.50 for 11 mo. 27 da. 

11. $1298 for 3 yr.l mo. 13 da. 

12. $2000 for 2 yr. 7 mo. 24 da. 

13. $4010 fori yr.l mo. 13 da. 



14. $450 for 63 da. ; 33 da. ; 93 da. ; 120 da. ; 47 da. 



fo* 
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Find by either of the preceding methods the int. of 

Principal, from, to, rate. 

15. $35.61, Nov. 11, 1881, Dec. 15, 1883, 6^. 

16. 150, Sept. 4, 1880, Jan. 1, 1882, I 

17. $97.86, May 17, 1876, Dec. 20, 1883, 7^. 

18. $325.28, June 20, 1882, Sept. 4, 1884, 8jg. 

19. $154.75, Apr. 10, 1883, Nov. 24, 1883, 6^. 

20. $861.50, June 3, 1881, March 26, 1882, h%. 

Find the amount of 

21. $450.80, March 6, 1883, Dec. 20, 1883, 6^. 

22. $1500, May 5, 1884, Jan. 20, 1885, 4^ 

23. $127.36, Dec. 12, 1879, July 3, 1881, 4^- 

CANCELLATION METHOD. 

397. This uniform method of computing interest for any 
time and rate by CancellatioUy so simple and easily understood, 
is especially commended to the attention of the learner. 

All cases of simple interest that can arise are covered by 
the following 

Formulas : 

1. When the time is expressed in years. 

Principal x rate x time = interest (393). 

2. When the time is expressed in months. 

Principal x rate x time . , 
— = interest. 

3. When the time is expressed in days. 

Principal x rate x time . , 

TTpr^ = interest. 

ooO 
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WRITTEN EXERCISES. 



398. 1. Find the int. of 1337 for 2 yr. 8 mo. at 6^ ; also, 
of $320 for 3 mo. 15 da. at ^^%. 



100 

n 


$337 Or, 
100 
J2»« % 


t337. 
8 


*«0 


%%n » Or, t 
.0/<0-«»» 100 
W» % 
$4.20, ^«s. ^* 


$$?0 ^^ 

7 


100 


5392 


$53.92 






$53.93, Am. 




$4.20 



It will be observed that the principle and the solation of the above 
examples are essentially the same as before presented ; namely, that the 
interest is the product of the principal hy the rate and time (293). 

The raie may be expressed decimally, but it is more convenient to ex- 
press it as a fraction — 100, expressed or understood, being the denomi- 
nator. 

If the denominator 100 is omitted, then in the result two decimal places 
must always be pointed off for the rate % , in addition to any other deci- 
mals that appear in the example. 

In the above examples, the time^ 2 yr. 8 mo. may be expressed as 2| 
or I yr., or as 32 mo. (ff yr.) ; 3 mo. 15 da. as SJ mo., 3.5 mo., or J mo., 
or 105 da. (Jg| yr.); and the rate, 4J%,asf%, All mixed numbers 
should be changed to improper fractions. 

Rule. — 1. Draw a vertical line, and on the right place the 
principal, rate, and time. If the time is expressed in months, 
place 12 on the left of the line; if in days, 360, or its factors^ 
12 and SO. (For " Exact Interest/' see 438, ' ' Addenda.^') 

2. Cancel equal factors, if any, on opposite sides of the line ; 
and the product of the remaining factors on the right, divided 
hy the factor, or product of the factors on the left, if any, will 
pve the required interest. 

The advantage of this method is, that the operation is always correctly 
indicated, and in most examples the work is shortened by cancellation. 
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2. Find the int. of 1264.80 for 3 mo. 21 da., at 8^ ; also, of 
$648 for 4 mo. 12 da., at n\%. 



Explanation.— 3 mo. 21 da. 
may be expressed as 3.7 mo., or 
as 111 da. ; 4 mo. 12 da. as 4f, or 
^, or 4.4 mo., or as 132 da. ; and 
the rate 7^% as ^%. Either 
form may be used, as most con- 
venient. 



100 
3 



$264.25 
3.7 



$19.5545 



100 

>0 



$6.5181, Ans. 



$35.64, 
Ans. 

3. Find the int. of $840 for 18 da., at 1^% a mo. ; for 3 mo. 
10 da., at 2% a mo. ; for 5 mo. 22 da., at i% a mo. ; and for 
93 da., at ^% a mo. 



100 
$0 



42 



18 

1$ 



100 



$7.56, Ans. 



70 



10 



100 



$56, Ans. 



$040'' 

9» 

m 



100 

>00 



9.6 



$36.12, Ans. $20.83 



SI 



Explanation.— It is plam that li% a mo. is 18% a year ; 2% a mo. 
is 24% a year ; |% a mo. is 9% a year ; and t% a mo. is 9.6% a year. 

So many illustrative examples have been given, that the simplicity 
and practical utility of this method might be apparent. 

By any of the preceding methods, find the interest 



Of 


for 


at 


4. $76.50, 


2 yr. 2 mo.. 


5^. 


5. $1276.25, 


11 mo.. 


7%. 


6. $1500, 


6 mo. 24 da.. 


nfc 


7. $2162.94, 


1 yr. mo. 18 da.. 


10%. 


8. $2500, 


93 da., 


s%. 


9. $2000, 


33 da.. 


Q%. 


10. $54.75, 


3 yr. mo. 24 da.. 


h%. 


11. $51.10, 


10 mo. 3 da.. 


4^. 


12. $460.50, 


60 da.. 


\% a ma 


13. $650, 


4 mo. 5 da.. 


%% a mo. 
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- 


Find the amount 






Of 


for 


at 


14. $84.25, 


1 yr. 5 mo. 10 da.. 


H%' 


15. $500, 


93 da., 


1% a mo. 


16. $2500, 


7 mo. 20 da,. 


5^. 


17. $1500, 


76 da., 


iJgama 


18. $370.80, 


1 yr. 10 mo. 6 da., 


Q%. 


19. $1200, 


1 yr. mo. 9 da.. 


H%. 


20. $960, 


10 mo. 24 da., 


n- 


21. $860, 


84 da., 


l\% a mo. 


22. $1280, 


7 mo. 10 da., 


i% a mo. 
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23. If a man borrow $9700 in N. Y., at 6^, and loan it in 
Colorado, 10^, what will it gain in 1 yr. 6 mo.? 

24. A person borrows $3754.45, being the property of a 
minor who is 15 yr. 3 mo. 20 da. old. He retains it until the 
owner is 21 yr. old. How much money will then be due at 6^. 

_ 25. A note for $710.50, with interest after 3 mo., at 7^, was 
given Jan. 1, 1884, and paid Aug. 12, 1886. What was the 
amount due ? 

26. A speculator borrowed $9675, at 6^, April 15, 1884, 
with which he purchased flour at $6.25. May 10, 1885, he 
he sold the flour at $7f a barrel, cash. What did he gain by 
the transaction ? 

27. A man, engaged in business with a capital of $21840, 
is making 12^^ per annum on his capital ; but on account of 
ill health he quits his business, and loans his money at \% a 
month. How much does he lose in 2 yr. 5 mo. 10 da. by the 
change? 

28. Bought 4500 bu. of wheat at $1.12|^ a bushel, payable 
in 6 mo. ; I immediately realized for it $1.06 a bushel, cash, 
and put the money at interest at 10%, At the end of the 6 mo. 
I paid for the wheat. Did I gain or lose by the transaction, 
and how much ? 



PROBLEMS IN INTEREST. 

299. Since interest is the product of the three factors, 
principal, rate, and time (393), any one of these three fac- 
tors may be found by dividing the interest by tlie product of 
the other two. Hence, 

The general formula, / = FxBxT, produces the follow- 
ing /ormwte^. Obserye that /, divided by the product of any 
two letters of the three, P, T, R, equals the other one. 



P = 



/ 



RxT' 



T = 



FxR' 



R\= 



PxT 



• The above is a brief substitute for the numerous rules given in the 
books, and is simple and easy to be remembered. The pupil may be re- 
quired to construct a rule for each. 



WRITTEN EXERCISES. 



300. Find each one of the four elements in the following 
example, from the other three, by the above formulas. 



1. 



Principal. 

$1600, 



%. 



Time. 

2 yr. 6 mo. 



Interest. 

$280. 



18 



7 
2.5 

$280 



1st. 1= PxRxT. 
Or, 11600 X. 07 X 2.5 = $280, iw^. 



H 



40 
100 2 

2 



$1600 



2d. P = 



RxT 
Or, $2804-(.07x2.5) = $1600, ^rm 
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If the amount is given instead of the interest^ divide it by 
the amount of $1 at the given rate and time ; thus^ 

A 



P = 



100 $1000 



100 



n + RxT 
3d. R = 



FxT 



2 



100 



7=y^hr=-07 Or, $280-t-(1600 x 2.5)=.07, rate. 



4th. T = 



FxE 

Or, $280 -T- (11600 X. 07) = 2.5 yr., 

time* 



5 = 2iyr. 
= 2yr. 6mo. 

The preceding brief formulas will enable the pnpil readilj to solve all 
•problems pertaining to interest. 

In using the vertical line and cancellation, it will be remembered, 
that numerators or dividends are placed on the rigTU, and denominators 
or difoisors on the left, and that to divide hj a fraction we invert the terms. 

The time should be expressed in yea^s ; thus, 2 yr. 6 mo. is 2^ or 
2.5 yr. ; 1 yr. 4 mo. is IJ or | yr. ; 9 mo. is ^, or |, or .75 yr. ; 7 mo. is 
^ yr. ; 2tmo. 12 da. is -^^j^ yr., etc. The result will be in years and deci- 
mals of a year, which may be reduced to months and days (198). 

In the following examples, find each o?ie of the elements: 

Bate. Time. 

6%, . 2 mo. 12 da., 
4jJ, 3 yr. 6 mo.. 



At 12^? 
At 8^? 



Principal. 

2. $560, 

3. $315, 
What principal 

4. Will gain $173.97 in 4 yr. 4 mo. at 6%? 

5. Will gain $153.75 in 3 mo. 24 da. at 7% ? 

6. Will amount to $1596 in 2 yr. 6 mo. at 6ifo? 

7. WiU amount to $1531.50 in 3 mo. 18 da. at 7^? 
At what rate % 

8. Will $350 gain $70 in 2 yr. 6 mo. ? 

9. Will $550 gain $220 in 5 yr. 4 mo. ? 

10. Will $2085 gain $68.11 in 5 mo. 18 da. ? 



Interest. 

$6.72. 
$44.10. 
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In what time will 



11. $245 gain $2.94 at 6^ ? 

12. $600 gain $132 at %% ? 



13. $550 amt. to $576.95 at 7jg f 

14. $204 amt to $217.09 at h\% ? 

15. In what time will $1600 amt. to $2000, at 8^? 

16. What sum invested at 8^ will yield an average income 
of $1560 ? 

17. A man invests $15600, which gives him an annual in- 
3ome of $1014. What rate of interest does he receive ? 

18. What sum of money must be invested in real estate, 
yielding 10^ profit in rents, to produce an income of $3370 ? 

19. A note which had run 4 yr. 6 mo. amounted to $2000, 
at 7^. What was the principal ? 

20. B loaned $1600 at 6^ until itamounted to $2000. What 
was the time ? 

21. I invest $35680 in a business that pays me a profit of 
$223 a month. What annual rate of interest do I receive ? 

The raU % per annum at wUch any sum will double itself may be 
found by dividing 100 yr. by the number of years. 

22. At yrhat rate will any number double itself in 16f yr.? 
In 12 J yr. ? In 8 yr. 4 mo. ? In 6 yr. 3 mo. ? 

The time in years in which any sum will double itself may be found 
by dividing 100% by the rate %, 

23. In what time will any number double itself, at S%? 
H%? 5%? 6%? 7%? S%? 10^? 12i%? 

24. In what time will the int. of any number at S%, equal 
the principal ? Twice the principal ? One-half the principal ? 

25. In what time will $9750 gain $780 int. at 2% a mo. ? 

26. If I loan $750 at simple interest, and at the end of 1 yr. 
3 mo. receive $843.75, what is the rate per cent? 

27. If I receive $206.25 each quarter for rent of a house 
that cost me $15000, what rate ^ do I receive on the investment? 

28. How large a sum in the savings bank, at 4:% int.^ will 
give a yearly income of $1000 ? 





$640 


$640 X .05 = 


32 




$672 


$672 X. 05 = 


33.60 




$705.60 


$705.60 x.020|: 


= 14.70 




$720.30 




$640 
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301. Oompound interest is interest on both princi- 
pal and interest^ when the interest is not paid when due. 

WRITTEN EXERCISES. 

302. 1. Find the amt. and the eomp. int. of $640^ fot 
2 yr. 4 mo. 15 da., at 5^ ? 

SOLUTION. 

Prin. for 1st year. 
Int. for 1st year. 

Prin. for 2d year. 
Int for 2d year. 

Prin. for 4 mo. 15 da. 
Int. for 4 mo. 15 da. 

Amt. for 4 mo. 15 da. 
Given principal. 

$80.30 Com p. interest. 

EuLE. — Find the amount of the given principal for the first 
period of time. Using this amount as a new principal^ find 
its amount for tlm second period^ and so on for the entire time. 

2. Subtract the given principal from the last amount, and 
the remainder will be the compound interest. 

If the interest ie oompoanded semi-annuallj, the rate % laone-haif the 
yearly rate ; if quarterly, one-fourth the yearly rate. Thus, 3 yr. 6 ma 
in semi-annual payments at 6% is the same as d yr. at 3% ; and 1 yr. 
9 mo. quarterly, at 8%, the same as 7 yr. at 3^. 

Find the amount and the compound interest of 

2. $312, for 3 yr. at 6^; $800, for 4 yr. at .4^. 

3. $640, for 4 yr. at 5^ ; $376, for 3 yr. 8 mo. 15 da. at 6% 

4. $1200, for 2 yr. 4 mo. at 4^^; for 3 yr. 8 mo. at t%. 

5. $400, for 1 yr. 6 mo. at 7j^, payable semi-annally. 

6. $2000, for 1 yr. at 8j^, payable quarterly. 

7. What is the annual income from $2500, at 6^, interest 
added to the principal quarterly ? 
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NOTES. 

303. A proKnissory note is a written promise to pay 
a certain snm^ either on demand, or at a specified time. 

The face of a note is the stun of money made payable by it. 

The miaker or drawer of a note is the party who signs it. 

The payee of a note is the party to whom or to whose order the 
money is made payable. 

An endorser of a note is the party who writes his name on the back 
of the note, and thereby makes himself responsible for its payment. 

The following is a simple form of a negotiaule note : 




A note should always contain the words "value received" 

A note containing the words **iDith interest," or "toith use" draws 

interest from date. When these words are omitted, the note will nol 

draw interest until after it is due. 

The legal rate prevails when no rate is mentioned. 

304. A negotiable note is one made payable to iearef, 
or to any person's order. It can then be sold, or transferred. 

If the words " or order ^ or " or hearer" are omitted, the note is not 
transferable, and is payable only to the person whose name is mentioned 
in it* 

A note made by a minor, or on Sunday, is void. 

An endorser of a note may prevent his own liability to be sued, by 
wilting upon it, ** wUJumt recourse" or similar words. 



DISCOUNT. 

305. JHscount is an allowance made for the payment 
of a debt, note, or other obligation before it is due. 

306. The present worth of any debt, note,, or other 
obligation, is the amount of it, less the discount. 

307. The true present worth of a debt payable at a 
future time without interest, is such a sum as, being put at 
legal interest, will amount to the debt when it becomes due. 

308. The true discount is the difference between the 

a 

whole debt and the true present worth. 

Time is alvoays an clement in the operations of true discount. 

309. The corresponding terms of true discount and per^ 
centage are as follows : 

1. The true present worth is the hose, 

2. The rate % is the roAe, 

3. The true discount is the percentage. 

4. The whole debt is the amount. 

WRITTEN EXERCISES. 

310. To find the present worth and true discount. 

1. Find the present worth and the true discount of $362.95, 
payable in 7 mo. 12 da., at 6%. 

KxPLANATiON.— The amt. of |1 for 7 mo. 13 da.^ at 6^ = $iX)37. 
The present tfforth is $362.95 -*- 1.037 = $350. 
The true discount, $362.95 - $350 = $12.95. 

( 1. Debt -^ amt. of%\ = present worth. 
Formulas : | ^ ^^^^ _ present worth = true discount. 
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Find the present worth and discount, 

2. Of $614.40, due in 4 mo. 24 da., at 6^. 

3. Of $2640, due in 9 mo. 18 da., at 1%. 

4. Of $475, due in 7 mo. 6 da., at b%. 

• 5. A merchant buys goods for $4200 on 4 mo. credit, hut is 
offered a discount of d% for cash. If money is worth ^% a 
month, what is the difference ? 

6. If I sell goods for $1250 on 6 months' credit, which cost 
me $1195 cash, what is my loss, money being worth to me 10^? 

7. What is the present worth of a debt for $1005, on which 
$475 is to be paid in 10 mo., and the remainder in 1 yr. 3 mo., 
the rate of interest being 6^ ? 

8. What is the difference between the interest and true dis- 
count of $130, due 10 mo. hence, at 10^ ? 

9. A person sold goods to the amount of $3750, 15^ pay- 
able in cash, 25^ in 3 mo., 20^ in 4 mo., and the remainder 
in 6 mo. What ready money would discharge the whole debt, 
money being worth Q% ? 

BANK DISCOUNT. 

311. Bank Discount is simple interest paid in advance 
to a bank, for the payment of a note before it becomes due. 

313. Days of grace are three additional days, usually 
allowed by law for the payment of a note after the expiration 
of the time specified in it. 

313. The maturity of a note is the expiration of the 
whole time, including the days of grace. 

314. The term of discount is the time from the dis- 
count of a note to its maturity. 

315. The proceeds of a note is the sum received for it 
when discounted, or the face of the note less the discount. 
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316. A protest is a formal declaration in writing, made 
by a notary public, giving legal notice to the maker and the 
indorsers of a note, of its non-payment. 

1. The failure to protest a note on the third day of grace releases the 
indorsers from all obligation to pay it. 

2. If the third day of grace or the maturity of a note occurs on Sun- 
day or a legal holiday, it must be paid on the day previous. 

317. The corresponding terms are as follows : 

1. The face of the note is the hcae, 

2. The rate % is the rate, 

8. The bank discount is the percentage. 
4. The term, of discoiint is the time, 

WRITTEN EXERCISES. 

318. To find the bank discount and proceeds of a 
note. 

1. Find the bank discount and proceeds of a note for $450, 
due in 60 da., at 6%, 

ExpuLNATiON. — The term of discount is 63 da. 

The face of the note is $450. 

The discount is the int. of $450 for 63 da., at 6% = $4725. 

The proceeds are $450 - $4,725 = $445,275 (242, 3). 

^ ( 1. Face X rate x term of dt'sc't = bank discH, 

Formulas: ' "^ 



■■\i 



Face — bank discount = proceeds. 
Find the bank discount and proceeds of 



2. $368 for 90 da., at ^%. 

3. $597.50 for 60 da., at 6^. 

4. $684.60 for 4 mo., at b%. 

5. $1080 for 78 da., at %%, 



6. $875 for 3 mo. 10 da., at 6^. 

7. $1250 for 2 mo. 15 da., at b%. 

8. $480 for 4 mo. 12 da., at 10^ 

9. $940 for 117 da., at 7^. 

10. Find the bank discount on a note at 6 mo., for $672.50, 
at 6^. 

11. What will be the proceeds of a note at 3 months for 
$1500, disconntcd at a bank, at 7^? 
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12. Required the bank discount and proceeds of a note for 
1480, due in 9 mo. 27 da., at 8^. 

13. Find the difference between the hank and the true dis- 
count on a note for $1500, due in 60 da., at 6^. 

14. Find the proceeds of a 4 mo. note for $560, dated 
A.pril 1, 1882, and discounted May 15, 1882, at 6^. 

Find the discount and 'proceeds of notes, using the following 
conditions, all dates being in the same year : 

Face. Date. Time to ran. Day of disconnt. Bate. 



15. 


$900, 


Sept. 4, 


90 da.. 


Oct. 


10, 


6^. 


16. 


$680, 


Jan. 1, 


4 mo., 


Mar. 


4, 


8^. 


17. 


$1250, 


May 19, 


60 da.. 


June 


11, 


7^. 


18. 


$1500, 


June 12, 


30 da.. 


June 


24, 


10^. 


19. 


$375. 60, 


Oct. 17, 


3 mo.. 


Nov. 


14, 


5^. 



20. Find the proceeds of a note for $1615, due in 3 mo., 
vsitli interest^ at .7^, discounted at bank. 

When a note bears interest, find the discount on the arrvount of the 
note at maturity. 

Find the maturity^ term of discount, and proceeds of the 
following notes : 



$1250. New Orleans, June 12, 1882. 

21. Six months after date, I promise to pay Jas. Martin, 
or order, twelve hundred fifty dollars, with interest at 5^, 
value received. Geo. Lake. 

Discounted at a broker's, Nov. 15. 



$497iVy. Chicago, March 15, 1882. 

22. Three months after date, we promise to pay J. C. EllIS, 
or order, four hundred and ninety-seven -^ dollars, with in- 
terest at 6^. Value received. Hadlbt Bbos. 

Discounted at bank, April 20, 
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$916^. San Francisco. Feb. 5, 1883. 

23. Two months after date, we jointly and severally agree to 
pay John Bliss, or order, nine hundred sixteen ^^ dollars, 
with int. at %% a mo. Value received. T. H. Rose, 

B. F. Marks. 

Discounted at Marine Bank, Feb. 21, at 10^. 

319. To find the face of a note* 

1. For what sum must a note be drawn, payable in 90 da., 
at 6jg, so that the proceeds may be $5000 ? 

Explanation— The harik discount of $1 for 93 da., at 6% is |.0165. 

The proceeds of $1 is $1 — $.0155 = $.9845. 

The face of the note is $5000 -i- $.9845 = $5078.72. 

Formula : Proceeds of note -^proceeds of $1 = face of note. 

Find the face of notes, the proceeds, time, and rate % of 
which are as follows : 



2. $1265 for 60 da., at 6%. 

3. $276.84 for 3 mo., at 11%. 

4. $1200 for 30 da, at 5%. 



5. $357.36 for 30 da., at S%. 

6. $2844 for 8 mo. 9 da., at 7%. 

7. $236.28 for 90 da., at 6%. 

8. Find the face of a 6 mo. note, the proceeds of which, dis- 
counted at 2% a month, are $496. 
Find the face of notes, answering to the following data: 





Proceeds. 


Date. 


Time. 


Dateofdific't. 


Bate. 


9. 


$140, 


Mar. 10, 


60 da.. 


Mar. 10, 


e%. 


10. 


$380, 


April 16, 


90 da.. 


May 19, 


e%. 


11. 


$1260, 


Jan. 15, 


4 mo., 


Mar. 13, 


s%. 



12. Owing a man $575, I give him a 60 da. note ; what 
should be the face of the note, to pay him the exact debt, if 
discounted at i% a mo. ? 

13. Find the face of a note which, discounted at a broker^s 
for 110 da., at 1% a mo., will give as its proceeds $187.50 ? 



PARTIAL PAYMENTS. 

320. JPartiol payments are payments in part of the 
amount of a note, bond^ or other obligation. 

321. Indorsements are the acknowledgment of sucl 
payments, written on the back of the note, bond, etc., stating 
the time and amount of the same. 

322. U. S. Court Rule. — 1. Find the amount of the given 
principal to a time when the payment, or the sum of the pay- 
ments, equals or exceeds the interest due. 

2. Subtract the payment, or sum of the payments, from the 
amount, and treat the remainder as a new principal, 

3. Proceed in the same manner with the new principal, and 
each succeeding one, to the time of settlement, 

• 

WRITTEN EXERCISES. 

333. To compute interest on notes and bonds, when 
partial payments have been made* 



$1500. New York, April 1, 1881. 

1. On demand, I promise to pay to the order of Chas, Rat, 
fifteen hundred dollars, with interest at 6%, Value received, 

S. M, Perkins. 

On this note were endorsed the following payments: 

Sept 16, 1881, $250; May 6, 1882, $325 ; June 24, 1883, 
$675. What was due Sept. 9, 1883 ? 

First find the difierence between the successive dates, by 
arranging a ^^Time Table,'* as follows : 

Write in the first column, in their order, the date of the 
note, the date of each payment, and the date of settlement. 
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In the second column, write the difference between each 
date and the succeeding one, beginning at the top and sub- 
tracting downward. 

In the third column, write the payments in their order; 
aid in fourth the face of the note, and as the work progresses, 
write also the amount due after each payment, to be regarded 
a a new principal. 



TB. HO. DA. 


DIFFERENCB BBTWEEN DATBS. 


PAYMENTS. 


PRINCIPATjfl. 


1881 4 1 

1881 9 16 

1882 5 6 

1883 6 24 
1883 9 9 


yr. mo. da. mo. da. 
5 15 = 5J or 165 
7 20= 7| or 230 

1 1 18 = 13.6 " 408 
2 15= 2i « 75 


1250 
$325 

$675 


$1500 

$1291.25 
$965,747 
$356,417 
$360.87 



In computing the interest, the time may be reduced to months or to 
days, as shal] best be adapted to the method used. 

The redttction need not appear in the table, the design of the above 
being to show the completed work. 

We give the solution of the preceding example in full, using the 
n. S. Rule and the method bj cancellation^ leaving the cancelling to the 
ingenuitj of the pupil. (74, Note 2.) 

After arranging the table, compute the interest on the principal from 
the date of the note to the time of the first payment, or for 5 mo. 15 da., 
^tc. 



12 
2 



FIBST STEP. 

$1500 Prin. 
.06 Bate. 
11 Tim^. 



$41.25 Int 
$1500 

$1541.25 Amt. 

250 Payment. 

$1291.25 1st new prin. 
10 



12 
3 



second step. 
$1291.25 Ist new prin« 



.06 
23 



$49,497 
$1291.25 

$1340.747 
375 

$965,747 



Bate. 
Time. 

Int. 

Amt 
Payment 

2d new prin. 



:a8 
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THIRD BTKP. 



POUKTH STEP. 



12 



.06 
13.6 



1965.747 2(i new prin. 
Bate. 
Time. 

Int. 

Amt. 
Payment. 

3d new prin. 



$65.67 
965.747 

$1031.417 
675 

$356,417 



12 
30 



$356,417 3d new prin. 



.06 

75 



$4,455 
$356,417 



Kate. 

Time. 

Int. 



^W5.$360.872 Last amt 



The Bimplidty, brevity, and practical character of the foregoing 
ftiothod, make it vastly superior to the old methods. 



$3000. 



Macon, May 7, 1882. 



2. On demand^ we promise to pay to Eobt E. Park, or 
order, three thousand dollars, with interest at 7^. Value re- 
ceived. J. W. BlTBKE & Co. 

Indorsed as follows : Sept 10, 1882, $25 ; Jan. 1, 1883, 
$500 ; Oct. 25, 1883, $75 ; April 4, 1884, $1500. What re- 
mained due, Feb. 20, 1885 ? 



DATES. 



1882 5 7 

1882 9 10 

1883 1 1 

1883 10 25 

1884 4 4 

1885 2 20 



DIFPBRBNCB 
BETWBBN DATES. 



mo. 

4 

3 

9 

5 

10 



da. 

3 
21 
24 

9 
16 



FATMBNTB. 



$25) 

$500 i 

$75 i 

$1500 ) 



PRINCIPALS. 



$3000, principal 
$2611.50, 1st new prir 

$1266.53, 2d new prin 



Ans. $1344.35, last amount. 



Observe, the first payment is Uss than the int. due ; hence, compute 
the int. to the time of the second paj't. or for 7 mo. 24 da., and subtraet 
the sum of the two iiay'ts. The same thing occurs in the third pay't. 
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1500. San Jose, Feb. 1, 1885. 

3. Three months after date, I promise to pay to the order 
of C. H. Allen, five hundred dollars, with interest at \\% a 
mouth. Value received. John Swett. 

Indorsements: May 1, 1885, $40; Nov. 13, 1885, $20, 
May 1, 1886, $75. What was due Sept. 16, 1886 ? 



^^'^^V^V Racine, May 1, 1883. 

4. Nine months after date, I promise to pay A. K. Spragub, 
or order, four hundred seventy-five and -^ dollars, with 1% 
interest. Value received. B. B. Northbup. 

The following payments were made on this note : 

Dec. 25, 1882, $50. - Sept 1, 1883, $25.50. 

July 10, 1883, $15.75. June 16, 1884, $104. 

What was due April 13, 1885 ? 

5. Find what would he due on the same note Oct. 10, 1884, 
at 8^. 

6. D. W. Mc Williams holds a bond against Jacob Gosler, 
dated June 20, 1882, for $4800, on interest at 6^. Indorse- 
ments: May 5, 1883, $1200; Aug. 14, 1884, $950; May 12, 
1885, $2000. What will be due Nov. 24, 1885 ? 

7. A note for $900, dated March 10, 1881, payable on de- 
mand, with interest, at 6^^, bears the following indorsements : 
July 3, $175 ; Oct. 21, $284.50 ; Jan. 6, 1882, $310. What is 
due May 16, 1882? 

8. What would be due upon this, if settled Nov. 15, 1883, 
at \% a mo. ? 

9. A mortgage for $3840, dated Eochester, April 1, 1879, 
bearing int. at 5^, has the following payments indorsed upon 
it : Jan. 1, 1880, $550 ; Aug. 7, 1880, $1000 ; Feb. 10, 1881, 
$790; July 13, 1881, $264.50. What amount wiU be due 
April 1, 1882 ? 
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334« The following method of computation is often used 
by merchants in the settlement of notes and of interest ac- 
counts running a year or less ; hence called the 

Mebcantxlb Exile. 

1. Find the amount of the 7iote or debt from its date to the 
time of settlement. 

2. Find the amount of each payment from its date to the 
time of settlement. 

3. Subtract the sum of the amounts of payments from tlie 
amx)unt of the note or debt. 

An accurate application of this rule requires that the time should be 
reduced to days, allowing 365 da. to the year. 

1. On a note for $600 at 11%, dated Feb. 15, 1884, were the 
following indorsements : March 25, 1884, $150 ; June 1, 
1884, $75 ; Oct. 10, 1884, $100. What was due Dec. 31, 1884? 

SOLUTION. 

Amt. of $600 from Feb. 15 to Dec. 31, 319 da., $636.71 

$150*** Mar. 35 ** " 281 da., $158.08 
$75 " June 1 " " 213 da., 78.06 

$100 " Oct. 10 " « 82 da., 101.57 337.71 

Bal. due Dec. 31, 1884, $299.00 

2. A note for $950, dated Jan. 25, 1883, payable in 9 mo., 
at T% int, had the following indorsements: Mar. 2, 1883, $225; 
May 5, 1883, $174.19 ; June 29, 1883, $187.50 ; Aug. 1, 1883, 
$79.15. Find the balance due at the time of its maturity ? 

3. Payments were made on a debt of $1750, due April 5, 
1882, as follows: May 10, 1882, $190; July 1, 1882, $230; 
Aug. 5, 1882, $645; Oct. 1, 1882, $372. What was due 
Dec. 31, 1882, interest at 6% ? 



(C 



For methods of compitation in the States of Vermont, New Hamp- 
shire, and Connecticut, sea * Addenda.'' 



STOCKS AND INVESTMENTS. 

325. A corporation is a body of individuals, or a com- 
pany, authorized by law to transact business as one person. 

326. Stock is the capital or money subscribed by a co^ 
poration to carry on its business. 

327. A share is one of the equal parts into which the 
stock of a corporation is divided. 

The value of a share varies in different companies. When not other- 
wise stated, $100 will be understood to be the value. 

328. A certificate of stock is a paper issued by a cor- 
poration specifying the number of shares to which the holder 
is entitled, and the original value of each. 

329. The par value of stock is the sum for which the 
scrip or certificate was issued. 

330. The market value of stock is the sum for which 

it can be sold. 

Stock is at par when its market value is 100% ; above par, or at a 
premium, when its market value is above 100% ; and below par, or 
at a discount, when its market value is below 100%. When stock is at 
par, it is quoted at 100 ; when it is 5% above par, at 105 ; when it is 5% 
below par, at 95. 

331. A stock broker is one who buys and sells stocks 
for a commission, called brokerage. 

332* Premium, discount, and brokerage are each 
2i, percentage computed upon the par value of the stock. 

333. A dividend is a sum paid to the stockholders from 
the profits of the business. 

Dividends and assessments are a percentage computed upon the par 
value of the stock as the haae. 
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334. Net earniings are the moneys left from the profits 
of a business after paying expenses^ losses^ and the interest 
upon the bonds. 

335. A hand is a written instrument securing the pay- 
ment of a sum of money at or before a specified time. 

The principal bonds dealt in by brokers are Government, State, City, 
and Railroad bonds. 

336. A coupon is a certificate of interest attached to a 
bond, to be cut off and presented for payment when the in- 
terest is due. 

Bonds are quoted in commercial language by the rate of interest 
which they bear. Thus, U. S. bonds bearing 6 % int. are quoted as U. S. 
6's ; U. S. bonds bearing 4^^ int., payable in 1891, are quoted as U. S. 
4i'B, '91. 

Bonds issued by States, cities, etc., are quoted in a similar manner. 
Thus, S. C. 6's are bonds bearing 6% interest, issued by the State of 
South Carolina ; so, also. Mo. 7's, N. T. 5*s, etc. 

337. The corresponding terms in stocks are as follows : 

1. The par value is the ha%6. 

3. The rate % of premium or discount is the rale, 

3. The premium or discount is the percentage. 

4. The market value is the amount or difference. 

WRITTEN EXERCISES. 

338. Find the cost 

1. Of 250 shares of Lake Shore R K. stock, the market 
value of which is 104J, brokerage ^%. 

Solution.— (104f% +i%) of |100 = $105, cost of 1 share. 
$105 X 250 = $26250, cost of 250 shares. 

Formulas. 

1. Par value + premium, or — discount = marhet valtie. 
^, {Market value of 1 share + brokerage) x No, shares = cost. 
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2. Find the cost of 250 shares of Western Union Telegraph 
stock, market value 97|, brokerage \% ? 

3. A broker bought for me 15 one-thousand-dollar TI. S. 
5-20 bonds, at 112|-, brokerage \%. What was their cost ? 

4. Bought 120 shares of Pacific B. R. stoqk, at a discount of 
2^^, and sold the same at an advance of 12^. What was my 
gain? 

339. Find the number of shares 

1. Of bank stock at 105, that can be bought for $25260, 
mcluding brokerage at \%^ 

Solution.— {105^ +\%) of $100 = $105^, cost of 1 share. 
$35260 -i- $105i = 240, No. of shares. 

Formula : No. of shares = investment -^ cost of 1 share. 

2. How many shares of telegraph stock can be bought for 
$12240, at 10^ discount ? At 20^ premium ? 

3. How many shares of Mo. 6's, at 97i, brokerage \%y will 
$21560 purchase ? 

4. How many shares of the Bank of Commerce, at 110^, 
can be bought for $22567.50, brokerage \% ? 

340. Find the amount of investment 

1. In TJ. S. 5'8 of '81, at 111, so as to realize therefrom an 
annual income of $2500 ? 

SoiiUnON.— $2500-J-$5, income on 1 share = 500, No. of shares. 
$111, price of 1 share x 500 = $55500, investment. 

j 1. Given income-^inc, of lshare-=-No, shares. 
' \ 2. Cost of 1 share x No, shares = investment. 

2. What sum invested in Tennessee 6's at 85, will yield an 
annual income of $1800 ? 

8. What sum invested in any stock at 105J, which pays b% 
semi-annual dividends, wiU secure an annual income of $2000 ? 
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341. What annual income 

1. Will be realized by investing 122260 in ^\% bonds, bought 
at 92J, brokerage \% ? 

Solution.— (92 J % +i%) of $100 = $92|, coet of 1 share ; 

$22360 -*- $92.75 = 240, No. of shares ; 

$4.50, inoome on 1 share x 240 = $1080, total income, 

_, Investment . ^ , ^ . t • 

Fobmtjla: — ^ ^ ^ , — X inc. on 1 share = total ir*c. 
cost of 1 share 

2. What income will $19650 invested in TJ. S. Sj's at 97^ 
yield, brokerage \% ? 

3. If $48000 is invested, \ in h% stock, at 95^, and } in %% 
stock at 112, brokerage \%, what annual income is secured? 

4. A farm which rents for $411.45 per annum, is sold for 
$8229, and the proceeds invested in b% bonds at 105, broker- 
fl-gG \%. Is the yearly income increased or diminished, and 
how much ? 

342. Find the rate of income 

1. Realized from bonds bought at 112, and paying 4^ semi- 
annual dividends. 

Explanation. — Since $112, the cost of 1 share, pays $8 annually, tlie 
income is jf^ of the investment, or yfy of 100% = 7|56. 

_, Annual incoms per share . ^ . 

Formula : ~- = rate of income. 

cost 'per share "^ 

2 Wbat per cent, of his money will a man obtain by in- 
vestmg in 6^ stock at 108^? At a discount of 16^ ? 

3. If stock paying 10^ dividends is at a premium of 12^^, 
what % of income will be realized on an investment in it ? 

4. Which will yield the better income, 8^ bonds at 110, or 
5's at 75 ; 5's at 70, or 6's at 80 ? 

5. Which is the more profitable, and how much^ to buy 
N. Y. 7'8 at 105, or 6^ bonds at 84 ? 
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343. Exchange is a method of remitting money from 
one place to another, or of making payments by written 
orders, called bills of exchange or drafts. 

344. Exchange is of two kinds — domestic ajiA foreign. 

345. Domestic or inland exchange relates to re- 
mittances made between different places of the same country. 

An inland biU of eoDchange is commonly called a draft. 

346. A draft or bill of exchange is a written request 
or order upon one person to pay a certain sum to another per- 
son, or to his order, at a specified time. 

The drawer of a draft or biU la the party who signs it ; the drawee 
is the party to whom the order is addressed, and when he accepts the 
order, he becomes the acceptor. The payee is the party to whom 
the money is directed to be paid. The buyer or remitter is the party 
who purchases it. The buyer and payee may be the same party. 

A sight draft or bill is one that requires payment to be made when 
presented. 

A time draft or bill is one that requires payment to be made at a 
certain specified time, after date, or after bein^ presented. 

347. The acceptance of a draft or bill is the agreement 
by the drawee to pay it at maturity. This is done by writing 
the word " Accepted '^ across the face of the bill and signing it. 

Three days of grace are aUowed on time drafts, the same as on notes, 
but not on sight drafts. When a bill is protested for non-acceptance, the 
drawer is bound to pay it immediately. 

348. The course of exchange is the current price 
paid in one place for bills of exchange on another place. 

Exchange is o^^ar, above par, or below par, according to the fluctua 
tions of trade between the two countries or places. 
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349. In exchange, the 



are corresponding termt: 



1. The fooe of the drsft ia the iHUe. 

2. The rate ft of ezchattgo ia tbe rate. 

8. The premium or disoonnt ie tbe percentage. 
4 The oOBt of tbe Axal\ is tbe amouttt or difference. 

WRITTEN EXERCISES. 

350. Find the cost of the following sight draft, at 101}. 
BFitiifaFiEU>, Jolj 1, 



At sight, pay to the order of L. A. 
hundred fi/tg dollars, and charge the samt 



Gbay, Seventeen 
to the account of 
O. M. Baeeb. 



Boimoir.— I17S0 X 1.01i 
PoKMULAS: Ibcex 



1. 1 + rate of premium \ 
3. 1 — rate of discount f 



Find the cost of sight drafts 

2. For $1590, premium i%. 

3. For $840, premiom i%. 

4. For $48450, prem. 1^. 

5. For $1120, premium 1|^. 



6. For $1300, discount t!S- 

7. For $2480, discount Ifg. 

8. For $500.80, discount i%. 

9. For$784.50,discountl|%. 



10. Find the cost of the following time draft, at IJ^ pre- 
mium, interest S% : 
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Solution.— $1.0175, course of exch. ; $.0055, bank dis. of $1, for 
83 da.; $1,012, cost of exch. of $1 ; $1,012 x 200.50 = $202.91, cost of dft. 

Formula : Face x cod of%\ exchange = cost of draff. 

Find the cost of ti?ne drafts 

11. For $4720, at 30 da., premium H%, interest 6%, 

12. For $5275, at 90 da., discount ifo, interest 7%. 

13. For $6400, at 90 da., premium 1|^, interest 6%. 

14. What must be paid in Philadelphia for a draft on St 
Paul, drawn at 90 da., for $4800, the course of exchange be- 
ing lOlf, and interest 6^ ? 

351. Find the face 

1. Of a sight draft, bought for $711.90, discount 1^%. 
Solution.— $711.00 -i- .98875 = $720, face, 

2. Of a draft on St. Louis, at 90 da., bought for $4500, 
exchange being at 101 J^^ ? 

Solution. — $1,015 = course of exchange ; 

$.0155 = bank dis. of $1, for 93 da., at 6% ; 

$.9995 = cost of exchange of $1 ; $4500 + .9995 = $4502.25, face. 

Formula. : Cost of draft -r- cost of $1 excha^ige = face. 

Find the fa^ of a sight draft bought 

3. For $840, premium 11%. 5. For $2600, discount \^%. 

4. For $1675, premium \%. 6. For $972.50, discount J^. 

7. An agent in Syracuse, N". Y., having $1324.74 due his 
employer, is instructed to remit the same by a draft drawn at 
80 days: Find the face of the draft, exchange being lOlf . 

8. What is the face of a 60 da. draft, at \% discount, thai 
can be bought for $750, money being worth 1% ? 

9. How large a draft can be bought for $1875, payable in 
60 da., exchange being lOlJ, interest %% ? 

10. An agent sold 2780 lb. of cotton at 11| cts. a pound. 
If his commission is 2|^, and exchange 98^^, how large a 
draft can he buy to remit to his consignor ? 
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352. Equation of payments is the process of finding 
the average time for the payment of several sums, due at dif- 
ferent times, without loss to debtor or creditor. . 

353. The equated time is the date at which the seyeral 
debts may be discharged by one payment. 

354. The term of credit is the time at the expiration 
of which a debt becomes due. 

355. The average term of credit is the time to 
elapse before several debts due at different dates may all be 
paid at once, without loss to either party. 

WRITTEN EXERCISES. 

356. To find the equated time and the average of 
terms of credit, beginning at the same date. 

1. Of $300 due in cash, $500 due in 3 mo., $750 due in 
8 mo., and $950 due in 10 mo. 

Explanation.— On $300, the first 300 X = 

payment, there is no interest, since it gQQ ^ 3 __ 1500 

is due in cash ; the int. of $500 for w^q w o __ 6000 

3 mo. is the same as the int. of $1 for qkaa 

1500 mo. ; the int. of $750 for 8 mo. _^ X J U -- _y&UU 

is the same as that of $1 for 6000 mo. ; 2500 ) 17000 

and the int. of $950 for 10 mo. is the ^4 

same as the int. of $1 for 9500 mo. ^ 

Therefore, the whole amt. of interest is that of $1 for 1500 mo. + 60f'0 
mo. +9500 mo., or 17000 mo.*; but the whole debt is $2500 ; and the in- 
terest of $1 for 17000 mo. is equal to the interest of $2500 for j^ of 
17000 mo., or 6J mo. 

2. Find the average term of credit of $800 due in 1 mo., 
$750 due in 4 mo., and $1000 due in 6 mo. 
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EuLR — 1. Multiply each payment hy its term of credit, and 
divide the sum of the products by the sum of the payments ; 
the quotient is the average term of credit. 

2. To find the equated time of payment. — Add the average 
term of credit to the date at which the several credits hegin, 

3. On the first day of December, 1880, a man gave 3 notes, 
the first for $500 payable in 3 mo. ; the second for $750, pay- 
lable in 6 mo. ; and the third for $1200, payable in 9 mo. 
What was the average term of credit, and the equated time of 
payment ? 

4. Bought merchandise Jan. 1, 1883, as follows: $350 on 
2 mo., $500 on 3 mo., $700 on 6 mo. What is the equated time 
of payment ? 

5. A person owes a debt of $1680 due in 8 months, of 
which he pays ^ in 3 mo., J in 5 mo., -^ in 6 mo., and \ in 
7 mo. When is the remainder due ? 

6. Bought a bill of goods, amounting to $1500 on 6 mo. 
credit. At the end of 2 mo., I paid $300 on account, and 
2 mo. afterward, paid $400 on account, giving my note for 
the balance. For what time was the note drawn ? 



300 X 4 = 1200 
400x2= 800 



Explanation. — $300 paid 4 mo. before 
it is dae, and $400, 2 mo. before it is due, 

are equivalent to the use of $1 for 2000 800 ) 2000 

mc, or the use of $800 (the balance) for ~k\ 
2 J mo. beyond the original time. Hence, 

the note was drawn for 4^ mo. after the (^ mo. — 4 mo.) + 2 J ma 

second payment. ==*^4iJjtno.^ 

7. On a debt of $2500 due in 8 mo, from Feb. 1, the follow- 
ing payments were made: May 1, $250 ; July 1, $300; and 
Sept 1, $500. When is the balance due ? 

8. Find the average term of credit, and the equated time of 
payment from Dec. 15, of $225 due in 35 da., $350 due in 
60 da., and $750 due in 90 da. 
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9. Dec. 1, 1884, bought goods to the amount of $1200, on 
terms as follows : 25^ in cash, 30^ in 3 mo., 20^ in 4 mo., 
and the balance in 6 mo. Find the equated time of payment, 
and the cash value of the goods, computing discount at '^%. 

357* To find the equated time and the average of 
terms of credit beg^inning at different dates. 

1. L. 0. Hill bought goods of John Beach as follows; 
June 1, 1882, amounting to 1350 on 2 mo. credit ; J uly 15, 
1882, $400, on 3 mo. ; Aug. 10, $450, on 4 mo. ; and Sept. 12, 
$600, on 6 mo. What is the equated time of payment ? 



$350 


due 


Aug. 


1, 


850, cash. 


400 


(t 


Oct. 


15, 


400x 75 = 30000 


450 


(C 


J-^6C 


10, 


450x131 = 58950 


600 


(( 


Mar. 


12, 


600x223 = 133800 
1800 1800 ) 222750 



123| 
Hence the equated lime is 124 da. from Aug. 1, or Dec 3, 

Explanation. — Compating the terms of credit from Aagf. 1, the 
earliest date at which any of the debts become due, we find the terms of 
credit to be from Aug. 1 to Oct. 15, 75 da. ; to Dec. 10, 131 da., and to 
March 12, 223 da. The average term of credit is therefore 124 da. from 
Aug. 1, and the equated time Dec. 3. 

Proof. — Assume as the standard time the latest date, March 12. The 
operation will then be as follows : 

350 X 223 = 78050 

400x148 = 50200 

450 X 92 = 41400 

COO, cash. 

1800 ) 178650 
Hence, the equated time is 99 da. previous to March 12, or Dec* S» 
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2. Teflft, Weller, & Co. sell to H. R GriflSng the following 
bills of goods : March 1, 1885, on 60 da., $800 ; April 15, on 
30 da., $350 ; May 20, on 4 mo , $3800. 

What is the equated time for settlement ? 

BuLE. — 1. Find the date at which each debt becomes due, 

2. From the earliest of these dates as a standard, compute 
the time to each of the others, 

3. Then find the average term of credit and equated time as 
in (356). 

Proof. — Compute the terms of credit backward from the 
latest datCy and subtract the atwrage time from that date for the 
equated time. 

If the earliest date is not the first of the month, it is more convenient 
to assume the firat of the month as the standard date. 

3. Bought mdse. as follows: Jan. 15, 1884, on 4 mo., $375; 
Feb. 3, on 60 da., $550; Maich 25, on 4 mo., $1100 ; April 2, 
on 30 da., $250. Find the equated time. 

4. M. H. Decker bought of Halstead & Haines the fol- 
lowing bills of goods on 4 months' credit : 

Jan. 1, 1882, $650 ; Feb. 10, $380 ; Mar. 12, $900 ; Mar. 18, 
$350 ; April 3, $600. 

April 5, he discounted his bills at 2% per month. Find the 
equated time of payment, and the discount 



[BS Matthews 


to 


Thomas Baer, Dr. 


March 10, 


1884. 


To mdse 


$835. 


" 18, 


<t 


C6 <( 


320. 


" 26, 


« 


<t Ct 


475. 


April 5, 


<c 


<< it 


600. 


'' 12, 


c< 


cc c< 


250. 



Allowing 30 days' credit on each of the bills, what is the 
equated time of payment? 



RATIO AND PROPORTION. 



358. Ratio is the relation between two numbers of the 
>ame denomination, expressed by the qnotient of the first 
divided by the second. 

Thus, the ratio of 12 to 4 is 12-4-4 = 3; of 6 to9 is 6-f-9 = {. 

ii59. The sign of ratio is the colon ( : ). 

Thus, the ratio of 9 to 3 is expressed 9 : 3, or 9-i-3, or in the form of • 
fraction {, and is read, the ratio of 9 to 3, or 9 divided by 3. 

The terms of a ratio are the nmnbers compared. 

The antecedent is the first term, or the dividend. 

The consequent is the second term, or the divisor. 

The two terms together form a couplet. 

360. A simple ratio is the ratio of two numbers. 

Thas, 6 : 8, $12 : $3, and 9 mi. : 27 mi. are nmple ratios. 

361. A compound ratio is the ratio of the product 
of the corresponding terms of two or more simple ratios. 

Thns» the ratio compounded of the simple ratios, 

J ; ^^ j may %e expressed j ^^<^ ;J\^^^^^^^^^ 
Or, }xA = | = 3:2. 
When the multiplication is performed, the remdt is a ample ratia 

363. The reciprocal of a ratio is 1 divided by the ratio. 

Thus, the ratio of 4 to 5 is 4 : 5, or }, and its reeiproeal is 1 -^ | r= { 

Reciprocal ratio is sometimes caUed inverse ratio. 

The ratio of tvfo fractions is obtained by reducing them to a oommon 
denominator, when they are to each other as their numerators (126). 

If the terms of a ratio are denominate numbers, they must be reduced 
to the same unit value. 
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363. Since the antecedent is a dividend, and the conse- 
quent a divisor y any change in either or both of the terms of 
a ratio will affect its valae according to the laws of division^ 
or of fractions (72, 103). Hence, the following 

Principles. 

L Multiplying the antecedent, ox ) ,^ ., .. 

Dividing the consequent, \ ^^^^"^^ '**' '•«<»<'• . 

II. Dividing the antecedent, or ) ^ 

Ttr n- 7 ' ji s \ Divides the ratio. 

Multxplying the consequent, ) 

IIL Multiplying or dividing ioth ) -, ^, 

^ J X J All Does not change the 

antecedent and consequent oy > , - ^7 ., . 
., I I value of the ratio, 

the same number, ) -^ 

The relations of ratio, antecedent, and consequent to each 
other are such, that if any two are given, the other may be* 
found. Hence, the 

fl. The antecedent -=- consequent = ratio, 
S. The antecedent -=- ratio = consequent. 
3. Tlie consequent x ratio = antecedent. 

WRITTEN EXERCISES. 

364. Express in the lowest terms the following ratios : 

4. g^toGO. 

6. enters. 

6. 3^ to 16|. 

10. The consequent is 16 and the ratio 2f ; find the antd' 
cedent. 

11. Antecedent 14.5, ratio 3; find the consequent. 

12. Consequent |, ratio J ; find the antecedent 

13. Antecedent ^ of |, consequent .75 ; find the ratio. 



1. 6 to 42. 

2. 80 to 120. 

3. 21 to 147. 



7. Jtof 

8. 4tof 

9. I to ^. 
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Find the ratio in lowest terms of 



14. 1 mi. to 120 rd. 

15. 3 gal. to 2 qt. 1 pt. 

16. 8 yd. to 9 inches. 

17. $1.68 to $.24. 



18. 1 wk. 3 da. 12 hr. to 9 wk. 

19. 10 A. 60 sq. rd. to 6 A. 110 sq.ri 

20. 25 bn. 2 pk. 6 qt. to 40 bu. 4.5 pk. 

21. 7 cwt. 40 lb. to 5 T. 8 cwt 

22. Find the reciprocal of the ratio of 75 to 15. 

23. Find the reciprocal of the ratio of 2 qt 1 pt. to 4 gal 
i qt. 1 pt 

PROPORTION. 

365. A proportion is an equation in which each mem- 
ber is a ratio ; or it is an equality of ratios. 

The equalitj of two ratios may be indicated by the sign =, or by the 
doable colon ( : : ). • 

Thus, we may indicate that the ratio of 8 to 4 is equal to that of 6 to 3, 
In any of the following ways : 

8:4 = 6:8, 8:4::6:3, | = 5' 8-?-4 = 6-^a 

This proportion, in any of its forms, is read, The ratio of 8 to 4 is equal 
to the ratio of 6 to S, or, 8 i8 to 4 as 6 is to 3, 

366. Since each ratio consists of two terms, every propor- 
tion must consist of at least /owr terms. Each ratio is called 
a couplet, and each term is called sl proportional. 

367. The antecedents of a proportion are the first and 
third terms ; the conseqtients are the second and fourth 
terms. 

368. The extremes are the first and fourth terms ; the 
means are the second and third terms. 

In the proportion 8 : 4 : : 10 : 5, 8, 4, 10, and 5 are the proportionals; 
8 : 4 is the first couplet, 10 : 5 the second couplet; 8 and 10 are the ante- 
cedents, 4 and 5 are the consequents; 8 and 5 are the extremes, 4 and 10 
are the means. 

When the two msans are the same number, that number is said to be 
a mean proportional between the two extremes. 
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369. A simple proportion is an expression of eqnal- 
ity between two simple ratios. 

Thus, 4 r 8 = 5J : 11, and 8 : 12 = 10 : 15 are simple proportions, 

370. An expression of equality between two ratios, one or 
both of which are compound^ is sometimes called a coni^ 
pound proportion. 

8 ' 4 ) 
Thus, * > = 14 : 28 is a proportion, composed of a compound and 

a simple ratio, and may be read, 3 x 6 is to 4 x 9 as 14 is to 28, equivalent 
to the simple proportion 18 : 36 = 14 : 28. 

371. The solution of problems in proportion depends upon 
the following 

PEiiiroiPLES. — I. The product of the extremes of a proportion 
is equal to the product of the means. 

II. TJie product of the extremes y divided by either mean, will 
give the other mean. 

III. The product of the means divided by either extreme will 
give the other extreme. 



WRITTEN EXERCISES. 



372, Find the term omitted, and represented by x, in each 
of the following proportions : 



1. 8 : 52 = 20 : a:. 

2. 12 : a: = 1 : 144. 

3. a; : 20 ±= 120 : 60. 

4. $80 : $4 = a; : 8. 

5. 2.5 : 62.5 = 5 : a;. 

6. $175.35 : $a; = I : f 

7. 4i yd. : a; yd. = $9| : $27^. 

8. x : 9.01 = 16.05 : 5.36. 
X 16.05 



9. 



9.01 ■" 5.35 



10. I yd. : a; yd. = $1 : $5. 
8:9) 
:4J - 



11. 
12. 
13. 

14. 



3 

480: X 
30 : 15 
6: X 

14 



1= 



40: a;. 
84 : 21. 



;1}=| 



7:28 
12 



36 : 48, 

56 : 64. 

60 : 80, 

8: 3, 

6: 8. 



^^ I = $320 : fa? 
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373. The proper arrangement of the terms in the form of 
a proportion is called the statement of the question. 

1. If 4 tons of coal cost 124, what is the cost of 12 tons ? 

ExFLAK ATiON. — Since 4 T. statemsnt. 
and 12 T. have the same 4 T. : 12 T. :: $24 : $a; 
unit yaiae, they can be com- 
pared, and form one couplet a^^' ^ i o 

of the proportion. For the %x = - — -z. = $72, PbiK. III. 

same reason, $24, the cost of ^ 

4 tons, and $2, the cost of 12 tons, form the other couplet. 

2. If 8 men earn $320 in 8 da., what will 12 men earn in 
4 da.? 

EXPLANATION.-All STATEMENT. 

the terms in this exam- 8 men : 12 men 

pie appear in couplets, 8 da. : 4 da. 

except $320, which has ^ 

the same unit value as ^^^(( v 12 v 4 

the required term, and %x = -r — ^ = $240, PRrS". HI. 

is made the tJwrd term ?> X ?> 

of the proportion, and %£ the /<n/rf A. 

The value of the required term in this example depends upon two 
conditions : 1st, the number of men at work ; 2d, the number of dayi 
they work. 

. Consider each condition separatdy^ and armnge the terms of the same 
unit value in couplets. Then find the required term by Pbin. III. 

3. If 96 cords of wood cost $240, what will 40 cords cost? 

4. If 20 horses consume 36 tons of hay in 9 mo., how many 
tons will 12 horses consume in 18 months ? 

EuLE. — 1. Of the given numhersy make that the third term 
which is of the same kind as the ansxoery or number sought. 

2. Arrange the remaining numbers, two of a kind, into 
couplets, in such a manner that the terms shall have the same 
ratio to each other as the third term has to the required term, 

3. Divide the product of the means by the given extrefne, 
and the quotient is tlie fourth or required term. 



i 
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1. If the terms o! anj couplet are of different denominations, they 
must be reduced to the same denomination. 

2. If the odd term is a compound number, it must be reduced to its 
lowest unit. 

8. If the divisor and dividend contain factors common to both, cancel 
theuL 

6. If 12 gallons of wine cost $30, what will 63 gallons cost ? 

6. If 9 bu. of wheat make 2 bbl. of flour, how many barrels 
of flour will 100 bu. make ? 

7. If 6 J bu. of oats cost $3, what will 9J bu. cost ? 

8. What will 87.5 yd. of cloth cost, if \\ yd. cost $.42 ? 

9. If by selling $1600 worth of dry goods I gain $275.40, 
what amount must I sell to gain $1000 ? 

10. What will 11 J lb. of tea cost, if 3 lb. 12 oz. cost $3.50? 

11. If a speculator in grain gain $26.32 by investing $325, 
how much would he gain by investing $2275 ? 

12. If 16 horses consume 128 bu. of oats in 50 da., how 
many bushels will 5 horses consume in 90 da. ? 

13. If 18 men can build 42 rd. of wall in 16 da., how many 
men can build 28 rd. in 8 da. ? 

14. If a man clears $750 by his business in 1 yr. 6 mo., how 
much would he gain in 3 yr. 9 mo. at the same rate ? 

15. If a certain business yield $350 net profits in 10 mo., 
in what time would the same business yield $1050 profits ? 

16. If $480 gain $84 interest in 30 mo., what sum will gain 
$21 in 15 mo. ? 

17. If 2i yd. of cloth 1| yd, wide cost $3.37i, what cost 
36^ yd., 1 J yd. wide? 

18. How much land worth $16.50 an acre should be given 
in exchange for 140 acres, worth $24.75 an acre? 

19. K I gain $155.52 on $1728 in 1 yr. 6 mo., how much 
will I gain on $750 in 4 yr. C mo. ? 

20. If 450 tiles, each 12 in. square, will pave a cellar, how 
many tiles that are 9 in. by 8 in. will pave the same ? 



CAUSE AND EFFECT. 



374. The tertns of a proportion have not only the relations 
of magnitudey but also the relations of cause and effect 

375. Causes, in computation^ are things that produce 
something : as, men at work, money lent, horses, time, etc. 

376. Effects are the results of causes ; as, work done, 
interest drawn, cost, distance trareled, etc. 

377. Every problem in proportion may be considered as a 
comparison of tioo causes and two effects. 

Thus, if 4 tons as a eaiise will bring, when sold, $24 aa an tffeet, 
12 tons as a cause will bring $72 as an effect. Or, if 6 horses as a cause 
draw 10 tons as an effect^ 9 horses as a cause will draw 15 tons as an effect. 

378. Since like causes produce like effects, the ratio of two 
like causes equals the ratio of two like effects produced by 
these causes. Hence, 

1st cause : 2d cause = Ist effect : 2d effect 

1. If 8 men earn $32 in one week, what will 15 men ean» 
at the same rate, in the same time P 



Explanation.— In this exam- 
ple an effect is required. The first 
cause is 8 men, the second cause 
15 men, and since they are like 
causes, they can he compared. 

The effect of the first cause is 
$32 earned, the effect of the sec- 
ond cause is $2; earned, or the 
required term. Since like effects 
have the same ratio as their 
causes (378), the causee may form 
the first, and the effects the second 



STATEMENT. 
IstC. SdC. IstE. SdB. 

8 men : 15 men = $32 : 

u 
Xl5 



ix = 

Or, 2dE., X 
IstC, $ 



= $60 

15 2dC. 
$J2* IstB. 



a; = 60 
couplet of the proportion. The required tsrm is found hy Pbtu. IIL 
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2. If 1240 gain 821 interest in 15 mo., what will $480 gain 
in 2 yr. 6 mo. ? 

STATEMENT. 

late. 2dC. l8tB. adK $480x30x21 

1240 :I480 ) ,,1,^. *^ = -2ro->a5- = »«^ 
15 mo. : 30 mo. \ 

Or, 2d B., X 

Explanation. — In ibis example, the j 240 

causes form a campotmd ratio, and the ^^ ^-y i -^^ 

required term is an extreme, Henoe, 

tiie product of the means divided by the ^ ^^ ^^* 

product of the given extremes, gives the required term, $84, Pbin. III. 



$480 
30 
21 1st E. 



i2dC. 



3. If 6 compositors in 14 hr. can set 36 pages of 56 lines 
each, how many compositors in 12 hr. c»n set 48 pages of 
54 lines each? 



statement. 

IstC. 8dC. iBtB. 8dB. 



6 cmp. : X cmp. ) j 36 pp. : 48 pp. 2d C.» | ^^ 



':H 



14 hr. : 12 hr. ~ I 56 L : 54 1. 



48 pp. 2d C. ] 



X 



IstE., 



I 



2dE. 



IstC. 



Explanation. — In this example, the 
causes and effects each form a compound a = 9 com I), 

ratio, and an element of the second cause is 

required ; and the statement is, 6 compositors 14 hours is to x composi- 
tors 12 hours as 36 pages of 56 lines each is to 48 pages of 54 lines each. 
Now, since the required term is an element of one of the means, we di- 
vide the continued product of all the elements of the extremes by the 
continued product of all the given elements of the means. Pbin. II. 

4. If 4 horses consume 24 bushels of oats in 12 days^ how 
coany bushels will 20 horses consume in 8 weeks ? 

5. If 10 men can cut 46 cords of wood in 18 da., working 
10 hr. a day, how many cords can 40 men cut in 24 da., work- 
ing 9 hr. a day? 

6. If by selling $5000 worth of dry goods, a merchant gains 
$456.25, what amount must he sell to gain $1000 ? 
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After the statement of problems by cause and effect^ the 
required term may be obtained as in the first method, by 
Pbin. II and III. 

But by the use of the vertical Urn and cancellation, a method 
greatly to be preferred for its simplicity and brevity, the state- 
mmit of a problem in ihQ form of a proportion may be omitted 
by observing the following: 

Since x represents the required quantity, and may be either 
a cause or an effect, or an element of the one or of the other, 
we have this 

BuLE. — 1. Write x alone or with its kindred elements, if it 
has any, first and always on the left of a vertical line, and 
its corresponding cause or effect on the right, (74, Note 2.) 

2. Next, write the other cause and effect, each on the oppo- 
site side of the line from that on which the first cause and effect 
are written, 

3. Cancelling equal factors on opposite sides of the line, the 
product of the remaining factors on the right, divided by the 
remaining factor or product of the factors on the left, will give 
the required term. 

If any of the terms contain mixed numbers, they slioald first be 
changed to improper fractions, or the fractional part to a decimal. 

Solve, by either method, the following : 

7. If 8 yards of cloth cost $3 J, how many yards can be 
bought for $50 ? 

8. What will 87.5 yd. of cloth cost, if If yd. cost $1.26? 

9. If 1 lb. 4 oz. 10 pwt. of gold may be bought for $260.70, 
how much may be bought for $39.50? 

10. If 5 men reap 52.2 acres in 6 days, how many men will 
reap 417.6 acres in 12 days? 

11. If it cost $95.60 to carpet a room 24 ft. by 18 ft., how 
much will it cost to carpet a room 38 ft. by 22 ft. with the 
same material? 
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12. What sum of money will produce 1300 in 8 mo., if $800 
produce $70 in 15 months ? 

13. How many days will 21 men require to dig a ditch 80 ft 
long, 3 ft wide, and 8 ft. deep, if 7 men can dig a ditch 60 ft 
long, 8 ft wide, and 6 ft. deep, in 12 days ? 

14. What will be the cost of paving an open court 60.5 ft 
long and 44 ft wide, if 14.25 sq. yd. cost $34^ ? 

15. What will be the cost of a pile of wood 80 ft. long, 4 ft 
wide, 4 ft high, if a pile 18 ft, long, 4 ft wide, 6 ft. high 
cost $30.24 ? 

16. If 36 bu. of wheat are bought for $44.50, and sold for 
$53.50, what is gained on 480 bu. at the same rate? 

17. If it cost $15 to carry 20 tons 1| miles, what will it cost 
to carry 400 tons ^^ of a mile ? 

18. How many men will be required to dig a cellar 45 ft. 
long, 34.6 ft wide, and 12.3 ft. deep, in 12 da. of 8.2 hr. each, 
if 6 men can dig a similar one 22.5 ft. long, 17.3 ft wide, and 
10.25 ft deep, in 3 da. of 10.25 hr. each ? 

19. If a bin 8 ft long, 4^^ ft wide, and 2^ ft deep hold 
67i bu., how deep must another bin be made, that is 18 ft 
long and Z\ ft wide, to hold 450 bu. ? 

20. How many days will 12 men require to do a piece of 
work that 95 men can do in 7^ days ? 

21. If f of an acre of land cost $60, what will 45f A. cost? 

22. K $750 gam $202.50 in 4 yr. 6 mo., what sum will gain 
$155.52 in 1 yr. 6 mo. ? 

23. If it require 1200 yd. of cloth \ wide to clothe 500 men, 
how many yards which is \ wide will clothe 960 men ? 

24. If by trayeling 6 hr. a day at the rate of 4J mi. an 
hour, a man perform a journey of 540 mi. in 20 da., in how 
many days, traveling 9 hr. a day at the rate of 4| mi. an hour, 
will he travel 600 mi. ? 

25. If 1 lb. 12 oz. of wool make 2^ yd. of cloth 6 qr. wide, how 
many lb. of wool will it take for 150 yd. of cloth 4 qr. wide ? 



PARTNERSHIP. 



379. Partnership is an association of two or more per- 
sons under a certain name, for the transaction of business. 

The persons associated are caUed partners, and the assodation is 
called a company. Arm, or house. 

380. The capital is the money or property invested by 
the partners, called also investment , oi joint-stocJc. 

Capital may be monej, real estate, personal property, time, labor, or 
skill. 

381. The resources of a firm are the amounts due it, 
together with the property of all kinds belonging to it ; called 
also dssets or effects. 

382. The liabilities of a firm are its debts. 

The net capital is the excess of the resources over the liahilities. 

383. The gains or losses of a firm are apportioned among 
its members according to the following 

Pbinciple. — The greater the capital and the longer it is in- 
vested, the greater is each partner^s share of the gains or losses, 

WRITTEN EXERCISES. 

384. To apportion grains or losses according to capi- 
tal invested. 

1. A and B engage in trade ; A furnishes $500, and B $700 
as capital ; they gain $96 ; what is each man's share? 
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SOLUTION BY FRACTIONS. 

1500 + 700 = $1200, whole capital. 

A's stock = T^ = 3^ ; $96 X ^ = $40, A's gain. 

B's stock = T^u- = A; $96 x-A^ = $56, B's gain. 

Explanation.— Since $500, A's capital, is y^^ or ^ of the whole capi- 
tal, he is entitled to ^ of the gain, or $40. For a similar reason, B's 
share is ^ of the gain, or $56. 

2. Three men engage in trade ; A puts in $6470, B $3780, 
and C $9860, and they gain $7890. What is each partner's 
share of the profit ? 

SOLUTION BY PROPORTION. 

( $6470 ) ( $2638.45, A's gain; 

$20110 : \ $3780 \ = $7890 : ■< $1483.05, B's gain; 

( $9860 ) .( $3868.49, C's gain. 

The ratio of the whole capital invested to each partner's share of the 
same, is equal to the ratio of the whole gain or loss to each partner's 
share of the gain or loss. 

We may also regard the whole capital as the fir^t caiise, and each man's 
share of the capital as the second catise, the whole profit or loss as the 
frst effect, and each man's share of the profit or loss as the second effect, 
and solve by proportion, thus : 

IstC. 2dC. IstB. 2dE. 

$20110 : $6470 = $7890 : $x = $2538.45, A's gain, etc- 

3. Three men trade in company; A furnishes $8000, B 
$12000, and $20000 of the capital ; their gain is $1680. 
What is each man's share ? 

4.. Three persons purchased a house for $2800, of which A 
paid $1200, B $1000, and C $600 ; they rented it for $224 a 
year. What part of the rent should each receive ? 

5. A man failed in business for $20000, and his available 
means amounted to only $13654. What will two of his 
creditors respectively receive, to one of whom he owes $3060, 
and to the other $1530 ? 
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6. Four persons engage in the lumber trade, and invest 
jointly $22500 ; at the expiration of a certain time, A's share 
of the gain is $2000, B's $2800.75, C's $1685.25, and D's $1014. 
How much capital did each put in ? 

7. A cargo of corn, valued at $3475.60, was entirely lost; 
\ of it belonged to A, J of it to B, and the remainder to C. 
What was the loss of each, there being an insurance of 
$2512 ? 

385. To apportion gains or losses accorcfiugr to the 
amt. of capital invested, and the time it is employed. 

1. Three partners. A, B, and C, furnish capital as follows: 
A, $500 for 2 mo. ; B, $400 for 3 mo. ; C, $200 for 4 mo. 
They gain $600; what is each partner^s share? 

500 X 2 = 1000 = \m = i X ) { $200, A^s share. 

400 x3 = 1200 = \m = i X V $600 = \ $240, B's " 
200x4 = _8()0 = i^ = A X ) ( $160, C's *^ 

3000 

ExFLANATiOK.-->-The gain of each x)artner depends upon two elements, 
viz., the amount of his capital, and the tUne it is employed. Hence, the 
use of the whole capital is equal to the use of $3000 for 1 mo. ; apd A 
should receive J, B f , and C 3^ of the gain respectively. 

We may also solve hy proportion, the causes being compounded of the 
ttjoo elements, capital and titne. Thus, 

$3000 : $1000 = $600 : $200, A's share, etc. 

Rule. — Multiply each partner* s capital ty the time it is in- 
vested, and consider the products as their capitals, and proceed 
^ in Art. 384. 

2. Smith, Banks & Co. gain in trade $8000. Smith fdr- 
nished $12000 for 6 mo., Banks $10000 for 8 mo., and Crane 
$8000 for 11 mo. Apportion the gain. 

3. A, B, and C enter into partnership. A puts in $357 for 
5 months, B $371 for 7 months, and C $154 for 11 months, 
and they gain $347.20. What is each one's share ? 
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4. Three men hire a pasture for $55.50. A put in 5 cows, 
12 wk. ; B, 4 cows, 10 wk. ; and 0, 6 cows, 8 wk. What ought 
each to pay ? 

5. Three men took a field of grain to harvest and thresh 
for \ of the crop ; A furnished 4 hands 5 da., B 3 hands 6 da., 
and C 6 hands 4 da. ; the whole crop was 372 bu. What was 
each man's share ? • 

6. A and B engaged in trade. A put in $4200 at first, and 
9 mo. afterward $200 more. B put in at first $1500, and at 
the end of 6 mo. took out $500. At the end of 16 mo. their 
gain was $772.20. What was the share of each ? 



INVOLUTION. 

386. A power of a number is the number itself, or the 
product of equal factors, each of which is that number. 

Thus, 27 is the product of 8 x 3 x 8, or 8 taken 8 times as a factor. 
Hence, 27 is a ptyvber of 3. 

387. Involution is the process of finding any power of 
a number. 

388. An exponent of a power is a number used to de- 
note the degree of a power. It is written at the right, and a 
little above the number. Thus, 

3^ or 3 = 3, \);iQ first power of 3. 

33 = 3 X 3 =9, the second power of 3. 

8* = 3 X 3 X 3 = 27, the third power of 3. 
3* = 3 X 3 X 3 X 3 = 81, ihQ fourth power of 3. 

The square of a number is its second power, or the product of two 
equal fieustors. 

The cube of a number is its third power, or the product of three equal 
factors. 
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WRITTEN EXERCISES. 

389. To find any power of a griven number* 

1. Find the third power of 24 
Solution.— 243 = 24 x 24 x 24 = 13824. 

2. Find the square of 37. Of 42. Of 56. Of 75. 

3. Find the cube of 1 5. Of 18. Of 42. Of 54. 

4. Whatisthe value of 632? Of 488? Of 32*? Ofl3»r 
A common fraction is raised to any power by involving ea(A 

of its terms, 

5. What is the third power of | ? 

«0— -(|). = {x|xf = |-^|^» = g = J^. 

EuLB. — Take the given member as many times as a factor as 
there are units iii the exponent of the poioer. 

Involution may sometimes be facilitated by means of the 
following 

Principle. — The sum of the expomnts of ttvo powers of the 
same number is equal to the exponefzt of the product of those 
powers. 

Thus, 2^ X 2^=25 ; for 2«=2 x 2, and 2»=2 x 2 x 2 ; hence 2' x 2»=2 x 3 
x2x2x2=2*. 

What power of a number is produced by multiplying its square by 
its cube ? Its first power, square, and cube? Its cube by its cube ? 

6. Find the squares and cubes of the numbers from 4 to 16 
inclusive. 

7. Find the squares and cubes of |, J, y\, -JJ, and 2J. 

8. Find the squares of 1.05, .08, 4.8, 2.36, and .007. 

Find the required ^o?(;er of the following: 



9. 25.4>«. 

10. 1063. 

11. (44J)2. 



12. (H)*. 

13. (f)^ 

14. (2i)«. 



15. .03421 

16. .05«. 

17. 36.028. 



18. (182|)l 

19. (4.07i).« 

20. {1^)\ 
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390< To flad the square of a number in terms of its 
tens and units. 

1. Find the squiire of 27 ia terms of its tens and nnits. 

ExpLAHATiON. — The prodaot 27 ^ 20 + 7 

of20+7br7isa0x7+7!,tmdthe 27 = 30 + 7 

prodnet of SO + 7 by 20 ia 20» + 30 — — r 

x7; hence, 20' + 2x20 >:7 + 7', 189= 20x7 + 7* 

which la the sum of these partial 540= 20^+20x7 
products, ia the sqiuiie of 30+7 or 739 — 20^+8x20x7+7' 
87. 

Peinciplb. — T}ie square of a number consisting of tens and 
units is equal to the square of the tens, plus twice the product 
of the leuR by the units, plus the square of the units. 

Using / and u respectively to denote the tens and untts of 
a uumber, we have the 

FOEMULA : /' + 2x/XM + M= = (/ + «)^ 

GeOMETBIOAL iLLUSTRAnON. 

Let ABCD be a Bqnare, each aide of wliich is I* — — 

Z7 ft,, and draw the lines as represented in tlie -^t, 

agnre. It is evident that in the eqaare ABCD 27^ ~ - - -- - 

ta equal to the sum of two aquaree. one of which I 

is the sqoare of the tens 20% the other the square 1 

of the units 7", together with two rectangles, each 1 

of whose a»eaa is 20 x 7, J. ^7^ 



2. Find the square of 37. 



0x7 = 420 

7'= 49 



P+2x^x«+w* = 30^+2x30x7 + 7* = 1369 =3T',PRiN. 
In like manner, find the square 

3. Of 48. I 5. Of 98. I 7. Of 105. I 9. Of 197. 

4. Of 56. I 6. Of 125. I 8. Of 225. I 10. Of 342, 
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391* To find the cube of a number in terms (^ its 
tens and units. 

1. Find the cube of 25 in terms of its tetis and units. 



252 = 


202 + 2x20x5 +5=^ 


25 — 


20 + 5 



252x 5= 202x5 + 2x20x52 + 5* 

252 X 20 = 208 + 2 x202 X 5 + 20 x 52 

. 253 = 203 + 3x202x5 + 3x20x52 + 5^ 

Explanation.— The square of26is20*+3xa0x5 + 5* (390. Prin.). 
Multiply this square bj 20+5; the product is 20^+3x20^x5 + 3x20x5* 
+5', which is the cnUbe of 25. 

Pbinciple. — Tlie cube of a number composed of tens and 
units consists of four parts : '1st, the cube of the tens; 2d, 
three times the square of the tens multiplied by the units; 
3d, three times the tens multiplied by the square of the units; 
4:th, the cube of the units. Hence, 

Foemula: {t + uf = ^3 + 3 x^2xw + 3 x^xw' + tt*. 

2. Find the cube of 46. 

^3 — 408 -- 64000 

3x/2xt* = 3x402x6 = 28800 
3 x/ X w2 -- 3x40x62 = 4320 

68 = 216 



«8 = 



468 -. 97336 



3. Find the cube of 34 in terms of its tens and units. 

4. Find the cube of 45 in terms of its tens and units. 

Eaise to the third power the following numbers : 



5. 64. 


8. 182. 


11. 9.4. 


14. .063. 


17. |. 


6. 72. 


9. 236. 


12. .75. 


15. 3.50. 


18. ff. 


7. 125. 


10. 1.52. 


13. 87^. 


16. 45i. 


19. H. 



involution. 
Geometkical Illustbation. 




The Tolnme of tbe cube marked A, 
Fig. 1, la 20'; the volume of each of 
die rectangular solide marked B U 20 
V 20 X 0, or SO* X S : the volnme o( each 
of the rectangular solids marked C, Id 
Fig.2,iB20x6x6,orS0'<5'; and the 
volume of the small cnbe marked 
6'. It ia evident that if all these eolida 
are put together ae represented in 
Elg. 3, a cube will be formed, each edge of which ia 

Find the ralne of each of the folloiring expressions. 
20. 4.6»x25» I 23. 8* -f- .4096. 

31. 6.75* — (7i)». 24. 2.5»x(]3J)» 

32. iof(t)'>x{3g)». I 35. (7.5)« ^ <14)». 




EVOLUTION. 

392. The voot of a number is either the nnmber itself, 
or one of its eqnal factors. 

393. Mvolution is the proeesB of finding a root of a 
number, and ia the converse of involution. 



I 
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394. The nxMedl sign is V , or a, fractional expofieni. 

A small figure called the index, written above the radical sign, de- 
notes the root. Afractiojial exponent is sometimes used. Thus, 16i is 
equivaleat to ^16 ; 648 to ^64. 

The numerator of the exponent indicates a pnoer, and the denomina- 
Sor a root* Thus, 8^ is equivalent to ^8^. 

SQUARE ROOT. 

395. The square root of a nnmber is one of its tioo eqnal 
factors. Thus, the square root of 81 is 9, since 9 x 9 = 81. 

Principles. — ^I. The square of a number contains twice as 
many figures as the number, or twice as many less one. Thus, 

12 =1, 102 = 100, .05« = .25, 

9« = 81, 1002 -= 10000, .052 = ,0025, 

992 = 9801, 10002 = 1000000, 2.52 = 6.25. 

Hence, 

II. If any perfect square be separated into periods of two 
figures each, beginning with units^ place, the number of periods 
will be equal to the number of figures in the square root of that 
number. 

If the number of figures in the number is odd, the left-hand period 
will contain only one figure. 

WRITTEN EXERCISES. 

396. To find the square root of a number* 

I. Find the square root of 729. 

t u 

fi + 2x<xw ■\-u^=z 7,29 ( 20 + 7 = 27 

/2 = 202 = 400 



2x^xw + w2-- 329 

2x/xw + 1^8 = 2x80x7 4- 72 = 329 



SQUARE ROOT. 
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EzFiiANATiON.— Since 739 baa two periods, its sqiure Toot "baa two 
figures (Pbin. II). Since 39 caoDot be a part of the tetis, the tens oC the 
loot must be foond from tlie first period 7. 

The greatest number of teuH whose square iscaataiDed in 7 )bS. Sub- 
tractiBg the square of 3 tens from 729, the remainder ie 339. This 
lem^nder is composed of tinica the product of the tens of the root bj the 
units, and tbe square of the anils (390). Heuce, if 329 be divided b; 
40, which is twiee the tens of the root, tbe quotlenc 7 will be either equal 
hi the imits' figure of the root.or greater. Subtracting 3 x 20 x 7 + 7*, oi 
(40+7)x7, from 339, nothing remains. Hence, 
27 is the required root. 7,29 ( 37 

In practice, the work m&j be abridged as EbU 4 

lows : ^„ , -^ 

In this example, 40 is tbe paHUd or trial OuA- ' "iZ^ 

wr, and 47 the eomplete diniaor. "*° 




Qeohetbical Explanation of Sqcarb Root. 
1. Find one side of a square ^hose area ia 729 sq. ft. ? 

Let Pfg. 1 represent a square whose area Is 739 Via.l. 

square feet. It is required to find the length of one 
(nde of this square. 

Since the area of s sqaare is equal to tbe square 
of one of its sides, a mde may be found b; extracting 
the square root of the area. 

Since 739 consiata of two periods, its square root | 
wUl coDsist of two figures. The greatest number of 
teru whose square is contained in 7O0 ig 3. Hence the length of tbe uda 
of the square ia 20 feet plus tbe units' figure of the root. 

BemoTing the square whose ^de Is 20 ft. and whose area is 400 sq. ft, 
there remajna a surface whose area is 339 sq.ft. (Fig. 
2). This remainder consists of two equal rectangles, Fro. S. 

each of wbich is 20 ft. long, and a square whose 
^de ]b eqoal to the width of each rectangle. The 
units' figure of tbe root ia equal to tbe width of one 
of these rectangles. 

The area of a rectangle is equal to the product 
of Its length and width (2 15); hence, if tbe area be 
divided by the length, the quotient will be the 
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width. Now, Binoe the two rectangles contain the gfeater portion of the 
829 Bq. ft., 2 X 20 or 40, the length of the two rectangleB, may be used as 
a trial dirisor to find the width. DiTiding 329 by 40, the quotient is 8. 
But this quotient is too large for the width of the rectangles, for if 8 ft. 
, IB the width, the area of Fig. 2 will be 40 x 8+8* or 884 sq. ft. Taking 
7 ft. for the width of the rectangles, the area of Fig. 2 is 40 x 7+7^ or 
829 sq. ft. Hence, 20 + 7 or 27 ft. is the length of a side of the square 
whose area is 729 sq. ft. 

If the root contains more than two figures, it may be found by a simt 
lar process, as in the following example, where it will be seen that the 
partial divisor at each step is obtained by doubling that part of the root 
already found. 

2. Find the square root of 186624. 

18,66,24(400 + 30+2 = 432 
16 00 00 
400 X 2 + 30 = 830 ) 2 66 24 ^^ practice, thas : 

2 49 00 18,66,24 ( 432 

400x2 + 30x2+2 = 862 ) 1724 16_ 

1724 83 ) 266, etc. 

BuiR— 1. Separate the given number into periods of ttoo 
figures each^ beginning at the units^ place. 

2. Find tJte greatest number whose square is contained in 
the period on the left; this will be the first figure in the root. 
Subtract the sqiiare of this figure from the period on the left^ 
and to the remainder annex the neaot period to form a dividend. 

3. Divide this dividend, omitting the figure on the right, by 
double the part of the root already found, and annex the quo- 
tient to that part, and also to the divisor; then multiply the 
divisor thus completed by the figure of the root last obtained, 
and subtract the product from the dividend. 

4. If there are more periods to be brought down, continue 
the operation in the same manner as before. 
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If a dplier occur in the root, annex a cipher to the trial diTisor, and 
another period to the dividend, and proceed as before. 

d. If there is a remainder after the root of the last period is found, 
annex periods of ciphers and continae the root to as many decimal places 
as are required. 



Find the square root of 



3. 1296. 

4. 2401. 



5. 2916. 

6. 5625. 



7. 11449. 

8. 20736. 



9. 125.44. 
10. 207.36. 



The square root of a fraction may be found by extracting 
the square root of each of its terms. 

If either term of the fraction is an imperfect square, or the number is 
a mixed number, reduce to the decimal form before extracting the root. 



Find the square root of 



11. 9.3025. 

12. 21025. 

13. 11881. 

14. 104976. 



20. Iflf 

21. 17f. 

22. 7.2. 



23. Vl369 + \/l296. 

24. (2.8)»-^V'.117649. 



25. ^- X 



33 



V32 V93 



15. 266256. 

16. 10795.21. 

17. 196.1369. 

18. .001225. 

Extending to 4 decimal places, find the 

26. V2. I 27. \/3. I 28. V^. \ 29. Vi2. | 30. ^/W. 

31. A square field contains 1016064 square feet. What is 
the length of each side ? 

32. A field is 208 rd. long and 13 rd. wide. What is the 
length of the side of a square containing an equal area ? 

33. If 251 A. 65 sq. rd. of land are laid out in the form of a 
square, what will be the length of each of its sides? 

34. A circular island contains 21170.25 sq. rd. of land. 
What is the length of the side of a square field of equal area ? 

35. If it cost 1312 to enclose a field 216 rd, long and 24 rd. 
wide, what will it cost to enclose a square field of equal area 
with the same kind of fence ? 

86. If an army of 55225 men be drawn up in the form of a 
square, how many men will there be on a side ? 
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Applications. 

397. A triangle is a plane figure having three sides and 
three angles^ as A, B, C. 

A right triangle is a triangle having one 
right angle, as at C. 

The base is the side on which it stands, 
as AC. 

The perpendioular is the side forming a ^ 
right angle with the base, as BC. 

The hypothenuse is the side opposite the right angle, as AB. 

398. The following principles relating to right-angled tri- 
angles have been established by Geometry : 

Principles. — I. Tlie square of the 
hypothenuse of a right-angled triangle 
is equal to the sum of the squares of 
the other two sides. 

II. The square of the lose, or of the 
perpendicular y of a right-angled tri- 
angle is equal to the square of the 
hypothenuse diminished by the square 
of the other side. 



'~irir ^ — '~Ti 



Formulas : ^ 



1. ^/Bas^ + perpendicular^ == hypothenuse. 

2. "^ Hypothenuse — has^ = perpendicular. 



, 3. "^ Hypothenuse — perpendicular^ = base. 

1. The base of a right-angled triangle is 12, and the per- 
pendicular 16. What is the length of the hypothenuse ? 

2. The hypothenuse of a right-angled triangle is 35 ft., and 
the perpendicular 28 ft. What is the base ? 

3. The hypothenuse of a right-angled triangle is 53 yd, 
and the base 84 feet. Find the perpendicular. 

4. If the gable end of a house 40 ft. wide is 16 ft. high, 
what is the length of the rafters ? 
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5. The foot of a ladder is 15 feet from the base of a build- 
ing, and the top reaches a window 36 ft. above the base. 
What is the length of the ladder ? 

6. A line reaching from the top of a precipice 120 ft. high, 
on the bank of a river, to the opposite side is 380 feet long. 
How wide is the river ? 
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399. The cube root of a number is one of the three 
equal factors of that number. 

Thus, the cube .root of 135 is 5, since 5x5x5 = 125. 

Peinciples. — I. The cube of a number contains three times 
as many figures as the number ^ or three times as many, less 
one or two. Thus, 

38 = 27 108 = 1^000 .58 = .125 

98 = 729 1008 — 1,000,000 .058 = .000125 

998 — 907,299 10008 = 1,000,000,000 2.58 _. 15.635 

Hence, 

IL If any perfect cube be separated into periods of three 
figures each, beginning with units^ place, the number of periods 
will be equal to the number of figures in the cube root of thai 
number. 

WRITTEN EXERCISES. 

. 400. To find the cube root of a number. 

* 1. Find the cube root of 405224. 

^ + 3x/2xw + 3x^Xtf« + w» = 405,224 ( 70 + 4 = 74 
^ = 708 =343 000 



3x^Xw + 3x/xw2 + ^8--. 
3x^ = 3x702= 14700 



62 224 



^8 = 748 --. 405 224 
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The preceding work may be abridged as follows: 

405,224 ( 74 
78 = 343 

Partial divisor, 3 x 70* = 14700 

3x70x4= 840 
4«= 16 



Complete divisor, 15556 



62 224 



62 224 



EzFLAKATiOK. — Since 405224 ooiiBiBts of two periods, its cube root 
Will consist of two figures (399, Pbin. II). Since 224 cannot be a part 
of the cube of the tens of the root, the first figure of the root must be 
found from the first period, 405. The greatest number of tefos whose 
cube is contained in 405000 is 7. Subtracting the cube of 7 tens from 
the given number, the remainder is 62224. This remiunder is equal to 
the product of three times the square of the tens of the root bj the units, 
plus three times the product of the tens by the square of the units, plus 
the cube of the units (400). 

If the remainder 62224 be divided by 3 x 70* or 14700, the quotient, 
which is 4, will be the units' figure of the root or a figure greater than 
the units' figure. Subtracting 74' from the given number, the result is ; 
hence 74 is the required root. 

Instead of cubing 74. the parts which make up the remainder 62224 
may be formed and added thus : 

3x<«x« = 3x70«x4 = 68800 

8x^x«* = 8x70x4* =: 8360 

«» = 4^ = 64 

62224 

Or, since 4 is a common factor in the three parts which make up the 
remainder, these parts may be combined thus : 

3x<* = 3x70» =14700 

Sx^xtf = 3x70x4 = 840 

«* = 4* = 16 

16556x4 = 62224 . 

In this example, 14700 is a piirtial or trial dioittn', and 15556 is a em- 
jdete divisor. 
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What is the length of the edge of a cnbe whoae volume is 
406224 cubic feet? 





Let F^g. 1 repreKent % cube whose volume is 405324 cu. ft. It is ra- 
qi^red to find the lec^h of the edj^ of this cube. 

Since the volume of & cube ia equal to tbe cube of one of its edges, an 
edge iDBij be found b; extracting the cube root of the volume. 

Knee 405234 couBists of two periods, ita cube root will coosiat of two 

The greatest Dumber of Un» whose cube is coDtained In 405324 is 7. 
Bence. the length of the edge of the cube la 70 ft., plae the units' flguro 
of the root, Remoring the cnbe whoee edge is TO ft. and whose volume 
Ib 843000 ca. ft., there remains a solid whoae volume is 62334 cu. R.. 
fig. 3. This remainder consists of soUds dmilar to those marked B, C, 
and D, in Fig. 1 and Fig 2of Art. 301. 

The volume of a rectangular solid is equal to the product of the area 
of Its base by its height or thickness (222) ; hence, if the volume be 
divided bythearea of the base, the qnotieot will be the thickness. Non 
^ce the three equal rectangular solids, each of which Is TO ft. square 
and whose thickness is the units' figure of the root, contun the greater 
psot of the 62324 cu. ft., 3 x W. or 14700, may be used aa a trial divisor 
to And the thlckDeBS. Dividing 622S4 by 14700, the quotient la 4, But 
this quotient may be too large. To test it, find the volume of Fis. 3. 
ooniridering 4 ft. as the thickness. TTiua, 3x70'x4 + 3x70x4' + 4' = 
63334. Hence, 4 ft. is the true thickness, and 74 ft. the length of the 
edge of a culie whoee volume is 40G234 cu. ft 
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If the cube root contains more than two figares, it maj be found \sj a 
rimilar prooesB, as in the following example, where it will be seen that 
the partial divisor at each step is equal to three times the square of that 
part of the root already found. 

2. Find the cube root of 12812904. 



ABBIDGBD SOLUTION. 

13,812,904 ( 234 
2»= 8 

1st pabtial diyisob, 3 X 20* = 

8x20x3 = 
3» = 

IST COMPLBTB DIYI89R, 



2d FABTIAL DIYISOB, 3x230* =158700 

8x230x4 = 

4* = 

2d comflbte ditisob. 



1200 


4812 


180 




9 


4167 


1389 


645904 


158700 




2760 




10 


645904 


161476 





EuLE. — 1. S&parate the given number into periods of three 
figures each, beginning at the units' place. 

2. Find the greatest number whose cube is contained in the 
period on the left ; this will be the first figure in the root. Sub- 
tract the cube of this figure from the period on the left, and to 
the remainder annex the next period to form a dividend. 

3. Divide this dividend by the partial divisor, which is 3 
times the square of the root already found, considered as tens ; 
the quotient is the second figure of the root. 

4. To the partial divisor add 3 times the product of the sec- 
ond figure of the root by the first considered as tens, also the 
square of the second figure, the result will be the complete 
divisor. 

6. Multiply the complete divisor by the second figure of the 
root and subtract the product from the dividend. 
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6. If there are mare periods to be brought down, proceed as 
be/ore, using the part of the root already found, the same as 
the first figure in the previous process. 

1. If a cipher occur in the root, annex two ciphers to the trial divisor, 
and another period to the dividend; then proceed as before, annexing 
both cipher and trial figure to the root. 

2. If there is a remainder after the root of the last period is fonnfl, 
annex periods of ciphers and proceed as before. The figures of the root 
thus obtained will be decimals. 



Find the cube root 

3. Of 15625. 

4. Of 166375. 



5. 01389017. 

6. 01571787. 



7. Of 44361864. 

8. Of 4080659192. 



The cube root of a fraction mat/ be found by extracting the 
cube root of the numerator and the denominator. . 

In extracting the cube root of decimal numbers, begin at the units' 
place and proceed both toward the left and the right, to separate into 
periods of three figures each. 



Extract the cube root 



-9. OffJif. 
10. OfHm- 



11. Of2f 

12. Ofl66|. 



13. Of .091125. 

14. Of 12.812904. 



Find the value to 3 decimal places, 

16. Of ^2. I 16. Of \/i. I 17. i^. I 18. 9*. 

19. Of 24.8 + ^103.823 x (.125)*. 

20. Of ^/le^ -4- ^6i - (4 X v^). 

21. What is the length of the edge of a cubical box that 
contains 46656 cubic inches ? 

22. How many square feet in the surface of a cube whose 
volume is 91125 cubic feet ? 

23. What is the length of the inner edge of a cubical bin 
that contains 150 bushels of grain p 



GENERAL REVIEW. 

TEST EXERCISES. 

401. 1. What cost 5 T. 14| cwt of hay^ at $16) per ton ? 

2. What decimal of a rod is 1 ft 7.8 in. ? 

3. The difference between f and | of a nnmber iff 10 ; what 
is the number ? 

4. Find the yalae of a farm^ | of which is valued at $1575. 

5. Find the cost of 1 Cd. of wood, if J of 5J Cd. cost J 
of $32. 

6. What is the least number of acres in a farm that can be 
exactly divided into lots of 10 A., 14 A., 16 A., or 20 A. each? 

7. What will 115 lb. of hay cost, at $20 per ton ? 

8. A farmer sold 2 loads of com, weighing 2352 lb. each, 
at $.98 per bushel. What did he receive ? 

9. How many rods of fence will enclose a farm 1 mile sq. ? 

10. The roof of a house is 42 ft. long, and each side 20 ft 
6 in. wide. Find the cost of roofing at $4.62^ a square. 

11. If a bushel of barley cost $.80, what will 20 bu. 3 pk. 
6 qt cost ? 

12. How many acres in a field 56-^ rd. long, and 24.6 rd. 
wide? 

13. If 154 bu. 1 pk. 6 qt cost $173.74, what will 1.5 bu. 
cost ? 

14. How many perches of masonry in the wall of a cellar 
80 ft square on the inside, 8 ft high, and H ft thick? 

15. If 1^ cwt of sugar cost $12f , how many pounds can be 
bought for $93|, at the same rate? 

16. A dealer bought 240000 ft of lumber, at $15.90 per M., 
and retailed it out at $2^ per C. What was his whole gain? 

17. What would a man lose, who owned .15 of $8000 worth 
of dry goods, .375 of which were destroyed by fire ? 
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18. What is the interval of time between March 20,21 min. 
past 3 o'clock p. m., and April 11, 5 min. past 7 o'clock a. m. ? 

19. Find the dimensions of a cubical cistern holding 2000 
gallons. 

20. A cistern measures 4 ft. 6 in. square, and 6 ft deep; 
how many hogsheads of water will it hold ? 

21. Eeduce (zf "^ of) ^ ^ ^^ ^ *^ *^® '^^™ ^' * decimal. 

22. If I lend a neighbor $200, 6 mo., how long ought he 
lend me $1000 to balance the favor? 

23. Bought R R stock to the amount of $2356.80, and 
found that the sum invested was 40^ of what I had left 
What had I at first? 

24. 20^ of I of a number is what per cent, of f of it? 

25. Bought merchandise for $2250, cash; for what sum 
must I draw my note at 3 mo., so as to obtain that sum at 
the bank, interest at 7^ ? 

26. What part of any sum equals the interest of it for 5 yr. 
4 mo. at 9^ ? 

27. A house that is 50 ft long and 40 ft wide has a square 
or pyramidal roof, whose height is 15 ft. Find the length of 
a rafter reaching from a corner of the building to the vertex 
of the roof. 

28. Find the length of a rafter reaching from the middle 
of one side to the vertex. 

29. Bought merchandise as follows: July 3, $35.26 ; July 4, 
$48.65, on 30 da. ; Aug. 17, $6.48 ; Sept 12, $50. What is 
due on the account Oct 12, interest at 9^ ? 

30. What sum must be invested in stocks bearing 6^^, at 
105j^, to produce an income of $1000 ? 

31. Find the face of a note drawn at 4 mo., the proceeds of 
which, when discounted at bank at 7^, is $875.50 ? 

32. If a piece of land 40 rd. long and 4 rd. wide make an 
acre, how wide must it be to contain the same, if 25 rd. long? 
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33. The shadow of a tree measures 42 f t. ; a staff 40 in. in 
length casts a shadow 18 in. at the same time. What is the 
height of the tree ? 

34. If $500 gain $50 in 1 yr., in what time will $960 gain $60 ? 

35. A person exchanges 250 shares of 6% stocky at 70^^ for 
stock bearing %%^ at 120^; what is the difference in hi? 
Income? 

36. Received $33.25 interest on a sum of money loaned 5 yr. 
previous, at 1%. What was the sum lent ? 

37. How many sq. ft of boards will make a box and cover, 
14 ft. long, 6 ft. wide, and 4 ft. high, outside measurement. 

38. What will be the cost of a pile of wood 30 ft. long, 
10 ft wide, and 7 ft. 6 in. high, at $3.60 a cord ? 

39. What amount of money must I invest at 6^ to receive 
an annual income of $1290 ? 

40. A bin 20 ft long, 8 ft wide, and 3 ft 6 in. deep is full 
of wheat What is its value, at $1.28 a bushel ? . 

41. May 10, 1883, I borrowed $6840, with which I pur- 
chased flour at $5.70 a barrel June 21, 1884, 1 sold the flour 
at $6.62^ a barrel cash. What did I gain by the transaction, 
interest being reckoned at 6^? 

42. A floor 52 ft. long by 35 ft. wide is to be covered with 
carpeting 2 ft. 4 in. wide. Find the length, and the cost, at 
$1 j a yard, no allowance being made for waste or matching. 

43. Bought tea at $.90 a pound. What must I ask per 
pound to abate 10^ and still make 20^ ? 

44. What should be discounted for the present payment of 
a note for $430, due in 1 yr. 6 mo., money being worth 6 J 
percent? 

46. What will be the cost of digging a cellar 41 ft 3 in. 
long, 33 ft wide, and 8 ft. deep, at .48 a cu. yard? 

46. Bought a hogshead of molasses for $28, and 7 gaL 
leaked out; at what rate per gallon must the remainder be 
sold to gain 20^ ? 
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47. What sum inTested in stocks at 105, bearing 6^ int, 
will produce an income of 11050 a year? 

48. In 1 yr. 4 mo. $311.50. amounted to $336.42^ at simple 
interest. What was the rate ^ ? • 

49. B and C trading together, find their stock to be worth 
13500, of which owns $2100 ; they have gained 40^ on their 
S<?st capital. What did each put in ? 

50. What is the value of ^ + ^) -r- 4.23 ? 

61. What is a load of wheat worth, weighing 2430 lb., at 
$1.20 a bushel ? 

52. Bought 42 shares IlL Gent. R B. stock at 86, and sold 
the same at a premium of 12^^. What was the gain? 

53. What will it cost to insure a &ctory yalued at $21000, 
at ^%y and the machinery, valued at $15400, at |^? 

54. The pedestal of a certain monument is a cubic block of 
granite, containing 373248 cu. in. What is the length of one 
of its sides ? 

55. What is the amount of $200 for 8 yr. at 6^ comp. int. ? 

56. Paid $148,352 for 9728 ft. of lumber. What waa that 
perM.? 

57. Bought goods for $1370, on 3 mo. credit ; sold the same 
at an advance of 25^ of the cash value, and took in payment 
$350 cash, and the balance in two notes of equal amount, one 
at 3 mo., and the other at 6 mo. Beckoning discount at 6^, 
what was the net gain ? 

58. K by working 6f hr. a day, a man can do a job in 12^ da., 
how many days will be required if he work 8| hr. per day ? 

59. An open court contains 40 sq. yd. How many stones, 
9 in. square, will be required to pave it? 

60. A merchant bought goods to the amount of $1000, and 
gave his note, dated Jan. 1, 1882, on int after 3 mo. ; 6 mo. 
after the note was given, he paid $560, and 5 mo. after the 
first payment, he paid $406. What was due Aug. 23, 1884 ? 
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61. Bought a horse for $250^ and sold him for 1300. What 
part of the cost was the gain ? What per cent. ? 

62. Find the ralue of a piece qf land 50.6 rd. long and 30.4 
rd. wide^ at $45.7^n acre ? 

63. Sold 60 ba. of oats at $.42; 40 bbl of floar at $8.50; 
and 56 bu. of com at $.58. Make ont the bill^ adding 1^ 
tor cartage^ and deduct %% for cash. 

64. How many bushels of wheat in a car-load of 18 tons! 
How many barrels of beef or pork ? How many barrels of 
flour? 

65. What is the value of a pile of wood 200 ft long, 40 it 
wide^ and 10 ft high, at $3.25 a cord ? 

66. What is the capacity of a cistern 4il fb. square, and 
10.5 ft deep ? 

67. Bought a farm for $2964.12 ready money, and sold it 
agaiu for $3665.20, payable in 1 year, 6 mo. What would be 
gained in ready money, discounting at the rate of 8^ ? 

68. How many tons of ice can be stored in a building 60 ft 
by 70 ft. by 20 ft, a cubic foot weighing 55 lb. ? 

69. What is the value of a piece of land 40f rd. long, and 
16^ rd. wide, at $32.50 an acre ? 

70. For what sum must a bank note be drawn, at 60 da., to 
net $1200, when discounted at 5^ ? 

71. What will 48 bu. 45 lb. of wheat cost, at $1.65 a bu. ? 

72. What is the present worth of a debt for $1500, on 
which $575 is to be paid in 10 mo., and the remainder in 1 yr 
3 mo., the rate of interest being 6^ ? 

73. How large a draft can be purehased for $436.60, ex 
change being at \\% premium? 

74. If 30 men can do a piece of work in 11 da., how many 
men can do another piece of work 4 times as large, in \ of the 
time? 

75. How many rods of fence will be required to inclose 
10 acres of land in the form of a square ? 
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76. What is the length of one edge of a cistern in cubical 
form, the capacity of which is 2744 cubic feet? 

77. Jones bought in Boston, merchandise to the amount of 
$3864 cash. Not having the money, he gave his note, paya^ 
ble in 60 days, with grace. Discount being at 6^, what waA 
the face of the note ? 

78. How many cedar rails 9. it. long will be required to en- 
close a field one^fourth of a mile square with a fence 6 rails 
high, the rails lapping 6 in., and what will be the cost^ at 
(50 per thousand ? 

79. In what time will 1627.50 loaned at 7^ produce as 
much interest as $2510 will produce, at Z\% in 1 yr. 8 mo. ? 

80. If $10 worth of provision serve 7 men 4 da., how many 
days will the same provision serve 12 men ? 

81. In what time will $1600, at 6^ interest, amount to 
$2000 ? 

82. K a farm of 160 acres rents for $450, for how much 
should a farm of 840 acres rent ? 

83. If I buy bank stock at 20^ discount, and sell it at 10^ 
premium, what per cent, do I gain ? 

84. A farmer sold 4 loads of corn, weighing respectively 
2564 lb., 2723 lb., 3000 lb., and 3109 lb., for $.62 a bushel. 
What did he receive for the whole ? 

85. What is the depth of a lot that has 120 ft. front, and 
contains 18720 sq. ft. ? 

86. What is the value of 24640 lb. of wheat, at $2.50 per 
cental ? 

87. At $14.50 per M., how many feet of boards can be pur 
chased for $222.75 ? 

88. In settling with a creditor Sept. 3, 1883, I gave my 
note for $365.80, at 8^. What must be paid July 3,. 1884 ? 

89. What is the cost of 9648 lb. of hay, at $16.50 a ton ? 

90. What per cent, profit does a merchant make, who buys 
at a discount of 20, 10, and h%y and sells at the list price ? 
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91. A gas company declares a dividend of h%y and divides 
among its stockholders $12500. What is its capital stock ? 

92. What is the length of one side of a square piece of land^ 
containing 40 acres ? 

93. A lawyer collects 75^ of an account of 12860, charging 
h% commission. What amount should he pay over ? 

94. A man bought 500 bu. of wheat for $637.50. He finds 
15^ of it worthless. For what must he sell the remainder per 
bushel to gain 20^ on the cost ? 

95. How many tiles 8 in. square will cover an open court, 
36 ft. long and 24 ft. wide ? 

96. Paid $4048 for stock, at 12^ discount, and sold it at 
115. What was the whole gain, and the gain ^? 

97. If $1249.50 rent is paid in 2 yr. 3 mo. 18 da. for a house 
that cost $3500, what is the rate of interest ? 

98. What will be the cost of filling in a space 320 ft. long 
and 72 ft. wide, averaging 3.5 ft. below grade, at $.56 a cubic 
yard? 

99. Three persons engage in trade. A puts in $250, 6 mo., 
C $275, 8 mo., and D $450, 4 mo., and they gain $825. What 
is each man's share of the gain ? 

100. How many bushels of grain will a bin 8 ft long, 6 ft 
wide, and ^ ft. deep contain ? 

101. How many yards of carpeting 30 in. wide will cover a 
floor 18 ft. by 15 ft., if the strips run lengthwise, and the 
matching of the figures requires 12 in. to be turned under; 
and what will be its cost, at $1.87^ a yard ? 

102. Find the area of a square field, the distance around 
which is 3 miles. 

103. Insurance was effected on a store to the amount of 
$4500, at the rate of $8.50 on the $1000. Find the cost of 
insurance, including $1.50 for the policy. 

104. A rectangular bin will hold 300 bu. of grain. What 
is its volume in cubic feet ? 
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105. Find the difference between the present worth of $1250^ 
due in 1 yr. 9 mo., and the bank proceeds of the same for the 
same time, money being worth 8^. 

106. What is the cost of sawing a pile of wood 28 ft. long, 
4 ft wide, and 6 ft. high, at $1.12^ a cord ? 

107. A speculator in Chicago bought 40000 bu. of wheat, at 
$1.20 a bushel ; he paid 6 cents a bushel freight, and \ cent a 
bushel insurance to Buffalo, where he sold the wheat at $1.62^ 
a bushel. What was his profit on the transaction ? 

108. There is a park 500 ft. square. If a walk 3 ft. wide 
is made in it along the edge, how many square yards in the 
walk ? 

109. If a person breathe 80 cu. ft. of air in a minute, how 
long would he be in breathing the air of a room 24 ft. by 
18 ft. by 11 ft. 6 in. ? 

110. bought a farm of 120 A., at $28 an acre, paid $480 
for fencing, then sold it for 12^^ advance on the whole cost. 
Find his whole gain, and what he received an acre ? 

111. A owes B $321, payable in 1 year. What is the pres- 
ent worth of the debt, money being worth 7J? ? 

112. A man sold a piece of property for $11320 ; the terms 
were $3200 in cash on delivery, $3500 in 6 mo., $2500 in 
10 mo., and remainder in 1 yr. 3 mo., with 7^ interest. What 
was the whole amount paid ? 

113. A contractor employs 45 men to complete a work in 
3 months. What additional number of men must he employ, 
to complete the work in 2|^ months ? 

114. If a piece of silk cost $1.20 a yard, at what price must 
it be marked that it may be sold at lOjg less than the marked 
price, and still make a profit of %^% ? 

115. A man bought 150 acres of land at $87.50 per acre. 
He sold at one time 60 acres at $75 per acre, and at another 
time 60 acres at $95.60 per acre. What must be the selling 
price of the remainder to make a gain of $1155 on the cost ? 



268 GENERAL REVIEW, 

116. K the ridge of a bnilding is 8 ft. above the beams^ and 
the building is 32 ft. wide, what is the length of the rafters ? 

117. A commission merchant in Brooklyn wishes to remit 
to his employer in Memphis, $512.36 by draft at 60 da. ; what 
is the face of the draft that he can purchase with this sum, 
exchange being at 2^^ discount, interest 7^ ? 

118. Find the cost of the flooring for a two-story house, at 
|30 per M., it being 1^ in. thick, each floor being 48 ft by 
25 ft., no allowance made for waste. 

119. What is the simple interest and the amount^ the com- 
pound interest and amount, the present worth and the true 
discount, the bank discount and the proceeds of $1920, for 
2 yr. 5 mo. 12 da. at 6^? Also the face of the note, which 
when discounted at a bank for the same time, and at the same 
rate, will produce the same sum ? 

120. Bought 2500 bu. of wheat in Chicago, at $1;40 a bu.; 
paid 4^^ insurance, Z% freight, and %^% commission for buy- 
ing. At what price per bushel must it be sold in New York 
to realize 40^ net profit on the cost ? 

121. A mining corporation, consisting of 30 persons are 
taxed $4342.75; their property is assessed for $188000, and 
each poll is assessed $.62^. What % is their tax, and what 
must he pay who is assessed for $2500, and who pays for 1 
poll? 

122. A speculator wishing to purchase a tract of land con- 
taining 450 acres at $27.50 an acre, borrows the money at 5{ 
per cent. At the end of 4 yr. 11 mo. 20 da. he sells \ of the 
land at $34 an acre, and the remainder at $32.55 an acre. 
What does he lose by the transaction ? 

123. Shipped a car load of fat cattle to Boston, and offered 
them for sale at 25^ advance on the cost ; but the market 
being dull I sold for 14^ less than my asking price, and 
gained thereby $170. What did the cattle cost ; for what did 
they sell ; and what was my asking price? 
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DEILL 


TABLE No. 4. 




480 


48 


4800 


48000 


840 


120 


1200 


12000 


720 


72 


7200 


72000 


864 


96 


9600 


96000 


648 


24 


2400 


24000 


240 


240 


1920 


64800 


120 


192 


3840 


19200 



403. Fix the following well in mind, — 

16f ^ of anything is ^ of that thing ; 1^^ is |. 
26%isi; 33i^isi; SO^isf 

Next read, filling the blanks, — 

^ of anything is — ^ of that thing ; | is — %. 

i is — ^ ; i is — ^ ; | is — ^ ; ^ is — ^. 

404. Then practice as directed on page 174, for 16|^, 
lH%y 25%y 3di%, 60%, etc. This table will give additional 
drill on 1%, 10^, 100^, etc. 

To drill on other rates % make factors of the above, as 7% ; 
read rapidly 7% is 7 times 1% of 480, or 7 times 4.8 ; 6% is 
6 times 1% of 480, or 6 times 4.8 ; etc 

For drill in Decimals, read the above as divided by 10, 
100, 1000. Thus, by column divided by 10 read 48, 84, 
72, 86.4, 64.8, etc. 

Bead as tenths, etc., of miles, rods, acres, days, etc. 

* For the nataro and deeign of this Addenda, see Preface. 
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405. Roman Notation employs seyen capital letters 
to express numbers. Thus, 

Letters. I, V, X, L, C, D, M. 
Values. 1, 6, 10, 50, 100, 500, 1000. 

All other numbers may be expressed by combining these 
letters according to the following 

Principles. 

I. Repeating a letter repeats its value. 

Thus, XX represents 20 , CCC. 800 ; DD, 1000. 

II. When a letter is placed after one of greater value, its 
value is to be added to that of the greater. 

Thus, VI represents 6 ; XV. 15 ; LXX, 70 ; DC, 600. 

UL When a letter is placed before one of greater value, its 
value is to be taken from that of the greater. 

Thus, IV represents 4 ; IX, 9 ; XL. 40 ; XC, 90. 

IV. When two or more letters, each of a less value, are 
placed after one of greater value, their values are to be added 
to that of the greater. 

Thus, XIV sepresents 14 ; LIX, 59 ; CXL, 140. 

V. A bar or dash placed over a letter increases its value OM 
thousand times. 

Thus, X represents 10000 ; XG, 90000 ; DL, 550000. 
Express by Roman notation : 



1. 


Twelve. 


6. 


Fifty-eight. 


11. 


124. 


2. 


Seventeen. 


7. 


Sixty-five. 


12. 


245. 


3. 


Twenty-four. . 


8. 


Seventy-seven. 


13. 


597. 


4. 


Thirty-nine. 


9. 


Eighty-two. 


14. 


620. 


5. 


Forty-six. 


10. 


Ninety-nine. 


15. 


16r4. 



CIRCULATING DECIMALS. 

406* When the nnmerator of a fraction, with ciphers an- 
nexed, is exactly divisible by the denominator, the result is 
called a perfect decimal. 

Thus, ^ eqaals J25, and | equals .375 are perfect decimals, 

407. A circulating decimal is a decimal in which a 
figure, or set of figures, is repeated in the same order; and 
the figure, or set of figures repeated, .is called the repetend. 

Thus, J eqaals .383+ and y\ eqaals .7272 are circulating decimals, and 
the 3 and 72 are the repetende, 

408. A repetend is written but once, and a point (.) 
is placed over the single figure, or over the first and last of the 
set of figures. 

Thos, .555 and .135135 are written .6 and .135. 

Principle. — Every fractwn whose denominator, in its hw^ 
est terms, contains other prime factors than 2 or 6 is equivalent 
to a circulating decimal, 

A pure olronlating decimal is a decimal which commences with 
a repetend ; as .7, or .279. 

A mixed olrculating decimal is a decimal in which the repetend 
is preceded by one or more decimal places called the finite part of th« 
decimal ; as, .27, or .04648, in which .2 or .04 is called the finite paH, 

409. To change a fk*action to a perfect or circulat- 
ing decimal. 

Change 

1. To perfect decimals, ^, A* "H^ fi -^y ^°^ iWr- 

2. To pure circulating decimals, 4? i» A» Vtf H> 8»nd ^. 

3. To mixed circulating decimals, ^^, ^, J|, ii, and ^j^. 
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The law for the formation of repetends will be apparent 
from the following : 



1. \ =.1111+ =.1. 

2. A =.01010+ =.6i. 

3. vb =-001001+ =.6oi. 

4. ^^=-00010001 + =.0001. 



5. ^ =.4444+ =.4 

6. H =.2323+ =.23. 

7. ifl =.135135+ =.i35. 

8. HH=- 17281728 +=.1728. 



Prlnciplb. — A repetend is changed to the form of a fraction 
by toritingfor a denominator as many ninhsos there are figures 
in the repetend. 

410. To change a circulating decimal to the form of 
a fraction. 

1. Change .216 to the form of a fraction. 
SoLunoH.— .316 = }H = A* 

In like manner^ change to the form of fractions : 



2. .45. 

3. .66. 



4. .297. 

5. .675. 



6. .324. 

7. .4158. 



8. .6435. 

9. .95121. 



10. Change 2.297 and 12.081 to the form of improper frac- 
tions. 

11. Changp .227 to the form of a fraction. 
Solution.— .22t = ^ = ^ = H* = A- 

In like manner, change to the form of fractions or mixec 
numbers : 

.5t. .6472. 7.54S. .04648. 

.048. .7852. 2.564. .35135. 

.1004. .0126. 5.27. 7.0126. 

To add, sttbtraet, m'uUijiiy, or divide circnlating decimals, reduce them 
lo fractions, and then perform the required operation. 



DENOMINATE TABLES. 



411. JStaads SLudi bound' 
aries of land. 



7.92 Inches 
25 Links 

4 Bods 
66 Feet 
80 Chains 



1 Link, . 
IBod, . 
1 Chain, 
1 Chain, 
IMile, . 



. L 

. rd. 

. eh, 

. ch. 

. mi. 



412. VoT mariners^ use. 

9 Inches = 1 Span. 

8 Spans op 6 Ft. = 1 Fathom. 
120 Fathoms = 1 C. Length. 

71 C. Length = I Nau. Mile. 
8 Utiles = 1 Leagae. 



413. Area or contents 

of land. 



625 Sq. Links 

16 Poles 

10 Sq. Chains 
640 Acres 

86 Sq. MUes 



IPole, . P. 
1 Sq. Ch.. sq. e., 
1 Acre, . A. 
1 Sq. Mile, sq.mL 
2TownBh.,7i>. 



414. For geographical 

calcnlationSy etc. 

1 Geog. Mile = 1 A Stat. ML 
3 •' " =1 League. 

69.16 Stat. Mi. ( - ^ ^^^- 
830 Degrees = Circam. of Earth. 

A hwl, used in measoiing distances at sea, is eqmvalsnt to a nautical 
mile. 

415. Apothecaries^ fluid measure is used in pre- 
scribing and in compounding liquid medicines. 



Tablb. 



60 Minims, or drops m) == 

8 Fluidrachms = 

16 Flnidoonoes = 

8 Pints = 



1 Flaidrachm, . . /3 • 
1 Fluidounce, . . /5 . 

1 Pint 0. 

1 Gallon .... Cong, 



1 Cong. = 80. = 128/5 = 1024/3 = 61440 HI. 

1. stands for the Latin Oetarias, a Pint ; (7, for Gongius, a Gallon. 

A common teaspoonfal, or 45 drops, makes ahont one flaidrachm. 
A common tablespoon holds ahoot half a fluid ounce. 

9 is an abbreviation for reeype, or take; S, aa, for equal qnantltiev; 
j. for 1 ; ij. for 2 ; «f. for ««m», or half ; gr. for grain ; P. for a little part : 
P. 4Bq. for equal parts ; q. p., as much as you please ; gtt, for drops. 
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416. Apothecaries^ weight is used by apothecaries 
and pbysicians in componnding dry medicines. 



20 Giains (pr. xx) 
8 Scruples Oil j) 
8 Drams ( 3 viij) 

12 Ounces ( I xij) 



Table. 

= 1 Scruple, 

= 1 Dram, . 

= 1 Ounce, . 

= 1 Pound, . 



«e. or B, 

dr. or 3, 

00L or |. 

JJb, or o>. 



llb= 5 12= 396=3 288 = flT. 5760. 

1. MediamM are bought and sold in quantities b^ Avoirdupois weight 

2. The i)ound, ounce, and grain are the same as those of Troy Weight, 
the ounce being differently divided. 



417. IHatnond weight. 

16 Parts = 1 Grain. 
4 Grains = 1 Carat. 
1 Carat = 3} Troy gr., nearly. 



418. Assayers^ weight. 

1 Carat = 10 pwts. 
1 Carat gr. = 60 Troy gr. 
24 Carats = 1 Troy lb. 



419. Time is a measured portion of duration. The cdtefh 
dar year is divided as shown in the diagram. 



The sciaryear is ex- 
acUy 365 da. 5 hr. 48miii. 
49.7 sec. 

The common year con- 
sists of 365 da. for three 
BuccessiTe years, every 
fourth year containing 
366 da., one day being 
added for the excess of 
the solar year over 365 
da. This day is added 
to the month of Febru- 
ary, which then has 29 
da., and the year is called 
leap year. 




DENOMINA TE TABLES. 
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430. Circular or angular measures are used in 
measuring angles^ determining latitude and longitude^ etc. 

The unit for measuring angles is the degree. 



421. A Circle is a plane figure bounded by a curved line, 
every point of which is equally distant from a point withm 
called the centre. 

The circumference of a circle is 
the line that bounds it. 

An arc is an^ part of the circum- 
ference, as AD, or DB. 

The measure of an angle is the 
arc of the circle included between its 
two sides ; as the arc AD, or DE. 

A degree is the angle measured 
by the arc of ^J^y part of the cvrcum- 
ference.ot a circle. 




422. 



Table of Unfts. 



Equivalents. 



60 Seconds ('') = 1 Minute, . . '. 

60 Minutes = 1 Degree, . . **, 

80 Degredia = 1 Sign, . . . «. 

12 Signs, or 360° = 1 Circumference, c. 



ia = 



r 1296000". 
21600^. 
360°. 
12 «. 



1. A semi-oirctimferenoe is oneAa^/'of a circumference, or 180°. 

2. A quadrant is one-fourth of a circumference, or 90°. 

3. A sextant is one-mth of a circumference, or 60°. 
4 A sign is one-twelfth of a circumference, or 30°. 

5. A degree (1°) is one-ninetieth of a right angle. 

6. The length of a degree varies with the size of the circle ; thus, a 
degree of longitude at the Equator is 69.16 statute miles, at 30° of lati- 
tude it is 59.81 miles, at 60° of latitude it is 34.53 miles, and at 90°, or the 
poles, it is nothing. 

7. A minvJte of the earth's circumference is called a geographic, or 
nautical mile, and is about 1^ common miles. 
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WRITTEN EXeR6lSES. 

423* To change h^her to lower denominationSr 



Reduce 

1. 3 mi. 51 eh. 6 1. to links. 

2. ft) 16 §7 3 3to ^• 

3. Cong. 4 0. 5f|8tof3. 

4. 4 fath. 3 ft. 8 in. to in. 



Change 
[ 5. 10 S. 10° 10' 10" to ". 

6. 76 A. 4 sq. eh. 18 P. to sq. I 

7. 2 common ^years to hours. 

8. 16^ 24' 26" to seconds. 



Find the value, in integers of lower denominations, of 



9. .1934 S. 

10. fcJH^. 

11. .67 lea. 



1. 



12. f 

13. .716°. 

14. Cong. |. 



18. .625 fath. 

19. \ S. 

20. .765 lb, Troy. 



15. I of %%\. 

16. ^oi^k cir. 

21. A field 17 ch. 31 1. long, 12 ch. 87 1. wide, is enclosed 
by a board fence. What is the length of the fence in feet ? 

23. How many acres in a piece of land 105 ch. 85 1. long, 
and 40 ch. 15 1. wide ? 

434. To change lower to higher denominatiolis. 

Reduce 



How many 

1. Miles are 8470 links? 

2. Fath. are 1436 feet ? 

3. Degrees are 2007200" ? 



4. f 3 6748 to Cong. 

5. 5270 naut. mi, to deg. 

6. 390562 to ft). 



To change a compound number to a fraction of a higher 
denomination : 



What decimal of 

10. 1 lea. is 2 mi. 3 rd. 1 yd. ? 

11. 1 mi. is 16.02 chains ? 

12. 25° 42' 40" is 7^ 42' 48"? 



What part of 

7. fllisf35 m36? 

8. 1 mi. is 18 fathoms ? 

9. 1 chain is 4|^ feet. 

13. In what time will a heavenly body move through a 
quadrant, if it move at the rate of 3' 12" per minute ? 

14. What will be the cost of a farm containing 4550000 sq. L, 
at $50 an acre ? 



GOVERNMENT LANDS, 



V^ 



15. How many rods of fence will enclose a farm 60 chains 
square ? 

i6. In a storm at sea, a ship changed her longitude 423 
geographic miles. How many degrees and minutes ? 



GOVERNMENT LANDS. 

435. Government jAinds are usually surveyed into 
rectangular tracts, bounded by lines conforming to the cardi- 
nal points of the compass. 

A base line on a parallel of latitude, and a principal meridian. 

intersecting it, are first established. Other parallel lines are then ran 
%lx mUea apart, each way. 

The tracts thus formed are called townships, and are designated by 
their number X. or S. of the hose line. 

A range is a line of townships extending north and south of the hose 
Uha^ and is designated by its numbei* £. or W. of the principal meridian^, 

A toton^ip is divided into S& equal squares, called seotions, each 
1 mile square, and containing 640 acres. 



A TowwsHip. 

N 



A Section. 



•w 



6 


5 


4 


3 


8 


1 


7 


8 


9 


10 


11 


18 


18 


17 


16 


16 


14 


13 


10 


AO 


81 


88 


83 


84 


ao 


98 


88 


87 


86 


86 


31 


88 


33 


34 


36 


36 



N.W.Ji 

U.V/M 
40A 



E 



W 



s.w.K 

at 

N.W.K 



at 

N.W.}i 

80 A. 



160 Acres 



SKSection 
320Acret 



E 



a 



The IT. S. Land Office recognizes the following divisions of a seeHan 
for purposes of pale : 

A balf-seation, 1 mi x ^ ml = ^ sq. mi. =r 320 A. 

A quarter-section, i " xi " == i " " = l(JO " 

A half-quarter-seotion, i^xj^zsj" •*=:80« 
A quarter-quart^r-seotion, J " x J " = ^ " - = 40 *' 



WRITTEN EXERCISE «. 

426. 1. If a toVDShip oi land is equally divided among 
288 families, what does each receive ? What part of a section ? 

a. What number of rails will enclose a qnarter section of 
land with a fenc« 6 riuls high, and 3 lengths for every 3 rods ; 
mi what will be the cost of the rails, at 140 per thousand ? 

3. A man bought the 8. ^ of a section of land at- tH an 
acre, and afterward sold the E. ^ of what he bought at $4.37^ 
an acre. What was his gain P on the part sold? 

4. If I buy the N. B. i and the E. i of N. W. J of a section 
of land, how many acres do I purchase P What part of a 
whole section F Locate the parts in a diagram. 

5. A man booght of the Dl. Cent E. B. Co., the S. i of Sect i, 
Tp.lOK,range6K, attSan A He sold theE.| of S.R Jat 
J3. 75 an A. ; the N.W. J of S. E. J at t34 au A. ; and the N. J 
of S. W. i at $3.84 an A. How many A. has he left ? What 
was his gain on the coat of the whole P Draw diagram. 

6. From a section of land bought of the XJ. S. Government at 
»1.85 an A., was sold the S. J of S. W. J at t3.50 an A. ; the 
N.E. } of N.W. } at H.75 an A.; the W. i of S.E. } at |2aii 
A. ; and the W. I of S. W. } of N. E. J at t3 an A. How many 
A. remained, and what was the gain, if the remainder sold at 
tm an acre? Draw diagram and esplaia. 



FOREIGN MONEYS. 

437. English or Sterling money is the legal cnr 
rency of Great Britain. 

The unit of English raanvy 
ia the eoctrelgn t>t pound Her- 
Hng. equal to |4.866S U. Id. 
mouef. 
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Table of Dmra. U. S. Valdb. 

4 Futhinga (/ar.) = 1 Penny, A ,08 

12 PoQce = 1 Shilbng, * .2433 + 

% Shillingti = 1 Florin fi. .48665 

6 SMIlings ^ 1 Crown or. $1.3166-1' 

;»sM,n^ =j;rz'r°'°': :: ri *•»* 

81 Shillings = 1 Guinea, Q. S.ll 

The coin of Qreat Britain in graieral oee is as follows: Gold, tha 
sovereign and lialf-sovereigD ; silver, the crown, half-crown, florin, 
Bhilling, Bjx-penny, and tbiee-peDny pieces ; OOpper, (he pennj, half- 
penny, and farthing. 

428. CanOAla money ia the legal cnrrency of the Do- 
minion of Canada. 

TliB denomioationa an diiUar$, eenU, and mSit, and have the same 
tutminal value aa the corresponding denominatioQB of U. S, Money. 

The coin of the Dominion of Canad&Iu use is as follows : Gold, the 
soveiegn and half-sovereign; silver, the Bftj-cent, twenty-five cent, 
ten-cent, and five-cent pieces. 

439. French money is the legal otirrency of France, 
and is decimal. 



The legal unit of French 

money is the niter franc 

equal to f.lflS U. S. money ij 



10 Millimes (tn.) = 1 Centime, . . et |0 00193 

= 1 Decime, , . de 0193 

= 1 Franc, . . . fr 193 

The coin of France is: Gold, 100, 40, 20, 10, and 5 franc [uecesi 
silver, 5, 2, and 1 frano ; bronze, 10, S, 2, and 1 franc pieces. 
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430. The Empire of Germany has adopted i 
and unirorm sjatem of coinage. 



The unit of this new Oer- 
mui ^Btem of coinage is the 
JUiehtmart {Mark), equal to 
tsaa n. & mone;. 

The Mark is dlrided into 
100 equal parts, (me of which 
is called a Ffeooig. 



The ooinii of the Sete Bmpire aie as follows : Gold, 30, 10, ai 
S markB ; silver, 3 and 1 mark ; nickel, 10 and S pfennig. 

431. Japan has a new and decimal system of coina^ 

The unit of Japao monej 1b the gold yen, 
' valued at |.W7 U. S. money. 

The ooln of Japan embraces fite geld coins, yalued at $20, |10, |fi, 
|3. andfl. AlsojlMnliwccans, valued at S, 10, 20, 60, and 100 eenle, 
tcapecUvel]'. 

LONGITUDE AND TIME. 

43S. The Longitude of a place ia its distance east or 
west from some assumed meridian. 

Since the earth turns on ita axis once in 34 hr., ^ of 360°, of 15°, 
paeses under the sun in 1 hr.. and i^rd 15°, or 15', passes under the son 
in 1 min. of time, and ^ of 15', or 15", paaaes under the sun in 1 sec. of 
<ime. Beuce, the following 

433. Comparison of Lonoitcde and Tihe. 

A diff. of 15° in longitude makes a diff. of 1 hr. in time. 
" 15' " " " I min. " 

" 15" " ," " 1 sec. " 



LONGITUDE AND TIME, 



S81 



1. Since the earth revolYes from west to east, time is earlier to all places 
west, and later to all places east of any given meridian. Thus, when it 
is 12 o'clock at one place, it will be 'past 12 o'clock at all places east, and 
hefoTjb 12 at all places west. 

2. If one place is in east and the other in west longitude, the difference 
of longitude is found bj adding them, and if the sum is greater than 
180% by suUraOing it fiom 360°. 



434. Table of Longitude pbom Gbbbitwioh, 

as eampUedfrom the records of the U. 8, Coast Survey. 



Albany 73** 44' 50" W. 

AnnArbor 83" 43' W. 

Boston 7r 3'30"W. 

Berlin 13" 23' 45" E. 



Cindnnati 84" 

Chicago 87° 

Jefibrson aty. Mo.. 92° 

Mexico 89° 

New York 74° 



29^ 31" W. 
37' 45" W. 

8' W. 

5' W. 

8' W. 



New Orleans 90° 2' 80" W. 

Paris 2° 20' E. 

Rome 12° 27' E. 

Richmond. Va. .... 77° 25' 45" W. 

San Francisco 122° 20' 45^' W. 

St. Paul, Minn .... 95° 4' 55" W. 

St. Louis, Mo. 90° 15' 15" W. 

Univ. of Vir^nia. . 78° 81' 80" W. 
Washington, D- C. 77° O' 15" W. 



435. 



Standard Time. 



Time in this country is now mostly reckoned from four 
meridians, known as the E(i8tem, Centraly Mountain^ and 
Pacific meridians, and the standard time is named from 
them, as Eastern time, Central time. Mountain time, and 
Pacific time. 

Eastern time is that of the meridian of 75° W, from 
Greenwich,, and therefore is just 5 hours slower than London 
time ; Central time is that of the 90th meridian, 6 hours 
slower than London; Mountain time, that of the 105th 
meridian, 7 hours slower than London; and Pacific time, 
that of the 120th meridian, 8 hours slower than London. 

All the leading Bailroads of the country have adopted these 
standards in operating their lines. 
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WRITTEN EXERCISES. 

436. To find the difference of longritude between 
two places, when the difference of time is known. 

1. When it is 9 o'clock at WashiDgton, it is 7 min. 4 sea 
past 8 o'clock at St. Louis. Find the dif^. of longiijade. 

BuLE. — Multiply the difference of time expressed in hours, 
minutes, and seconds by 15; the product wUl be the difference 
of longitude in degrees, minutes, and seconds, 

2. The diff. in the time of Wash, and of St. Petersburgh is 
7 hr. 9 min. 19 J sec. Find the diff. in their longitudes? 

3. When it is 12 o'clock m. at Rochester, N. Y., it is 9 hr. 
1 min. 37 sec. a. m. at San Francisco. The long, of Rochester 
bemg 77^ 51' W., what is the long, of the latter ? 

437. To find the dilference of time between two 
places, when their longitudes are given. 

1. Find the diff. in the time between Cincinnati and St Paul. 

BuLE. — Divide the difference of longitude expressed in de- 
grees, minutes, and seconds, by 15; the quotient vrill be the 
difference of time in hours, minutes, and seconds. 

Find the difference in the time of* 



2. Washington, and Bome. 

3. Chicago, and Paris. 

4. New Orleans and N. York. 

5. Albany, and Jefferson City. 



6. Richmond, and St. Louis. 

7. New York, and Mexico. 

8. Ann Arbor, and Berlin. 

9. Mexico, and San Fran. 



10. When it is 6 a.m. at Boston, what time is it at Cincin- 
nati? At Chicago? At St. Louis? 

11. When it is 6 p. M. at the University of Va., what time is 
It at Berlin ? At St, Paul ? At Astoria, Or. ? 

12. How much later does the sun rise in N. Y. than in Paris? 



* Take from the Table the required longitade of the different places. 



EXACT OR ACCURATE INTEREST. 

438. JExact or accurate interest is computed by 
allowing 365 da. to the year, instead of 360 da., the latter be- 
ing 5 da. or 11^ equal to ^ less than a common year, and 6 da 
or Tffy equal to -^ less than a leap year. 

For example, the eoMct interest of any sum for 63 da. is ^ of the in- 
terest for 1 yr. ; but this ia inlets than that obtained bj ordinary methods. 
Hence, 

'RvLiL—Find the interest for years by Ike common methed, 
and for days, take such part of 1 yearns interest as the number 
of days is of 365. Or, 

When the time is in months and days, and less than 1 year, 
find the interest by the common method, and then subtract ^ 
part of itself for the common year, or -^y if it be a leap year. 

Find the accurate interest of 11560 for 93 da., at 6%. 

SOLUTION. 

•06 Or, $24.18 - ??-*4|-- = mm 



13 



m 



73 



93 ' T3 



$1740.96 



$23,848 Exact int. 



2. Find the exact int. of $1600 for 1 yr. 3 mo. at 6%. 

3. Find the exact interest of $875.60 at 7% for 63 da. 

4. What is the difference between the exact interest of 
$648.40 at S% for 1 yr. 3 mo. 20 da. and the intere^ reckoned 
by the 6^ method ? 

5. Required the exact interest on three XT. S. Bonds of $1000 
each, at 6%, from May 1 to Oci 15. 

6. What is the exact interest on a $500 U. S. Bond, at 6%. 
from N9V. 1 to April 10 following ? 



ANNUAL INTEREST. 

439. Annual interest is interest on the principal, 
and on each year's interest remaining anpaid. 

Annual interest is allowed on promissory notes, and other contracts^ 
which contain the words, " with interest payable annuallj." 

1. Find the annual int. and amt. of $8000 for 5 yr., at 6jg. 

BxPLAKATioN.-The Int. of $8000 for 6 yr. at 6^ = $2400. 

int. on 98000 for 1 yr. at '' $480 for 10 yr. at 6% = $S88. 

6 ^ is $480, and for Q yr. $2400 + $288 = $2688, annual in t 

^ ^2400. $8000 +$2688 == $10688, amount. 

The int. for the first 

year« remaining anpaid, draws int. for 4 yr. ; that for the second year, for 

8 yr. ; that for the third year, for 2 yr. ; and that for the foorth year, for 

1 y r. , the sum of which is equal to the int. of $480 for 4 yr. + 8 yr. + 3 yr. 

+ 1 yr. ^ 10 yr. ; and the int. of $480 at 6^ for 10 yr. is $288. Henee 

the total amount of int. is $2400 + $288, or $2688, and the amt is $10688. 

2. What is the annual interest of $1600 for 4 yr. at 7% ? 

Rule. — Compute the interest on the principal for the given 
time and rate, to which add the interest on each yearns interest 
for the time it has remained unpaid. 

3. What will $3500 amt. to in 10 yr., annual int., at S% ? 

4. What is the difference between the annual interest and 
the compound interest of $2500 for 6 yr.. at 6^? 

5. Find the ami of $575, at S% annual int, for 9^ yr. 

6. $600. New York, June 15, 1883. 
On demand, I promise to pay L. H, Blakehan, or order, 

six hundred dollars, with annual int., at 6%. . Value re^d* 

Henbt Bbidgeman. 

What amount will be due on this note June 15, 1884, no 
interest having been paid ? 



VERMONT RULE FOR PARTIAL PAYMENTS. 

440. On all notes, tills, or other similar obligations, whether 
made payable on demand or at a specified time, witb interest, 
when payments are made, such payments shrill be ajyplied : first, 
to cancel the interest that lias accrued at tlie time of such pay- 
ments ; and, second, to the extinguishment of the principal 

If payable with interest annually, the annual interests 
that remain unpaid shall be subject to simple intere^st, from 
the time they become due to the time of final settlement ; but if 
many year, reckoning from the time such annual interest began 
to accrue, payments have been made, the amount of such pay- 
ments at the end of such year^ with interest thereon from the 
date of payment, shall be applied : firsts to cancel the interest 
upon the annual interest ; second, to cancel the annual inter- 
est ; and third, to the extinguishment of the principal. 

$872. St. Johksbury, Vt,, Nov. 22, 1878. 

1. For value received, I promise to pay James Ferguson, 
or order, eight hundred seventy-two dollars, on demand, with 
interest annually. Sylvakus E. Boyle. 

Indorsed as follows: April 4, 1879, $28; July 10, 1882, 
$94.40; Dec. 10, 1884, $6.72 ; Jan. 14, 1887, $396. 
What will be due Dec. 28, 1888 ? 

441, The New Hampshire Bule is the same as that of 
Vermont, with this provision, viz. : 

If at the time of any payment, no interest is due, except 
what is accruing for the year, and the payment or payments 
are less than the interest due at the end of the year, then no in- 
terest is allowed on such payment or payments. 
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442. The Connecticut Rule is the same asihe XJnited 
States Eule (322), with this exception, viz. : 

When LESS than a year's interest has accrued at the time of 
apayinenty except it he the last paymenty the difference between 
the amount of the pri^icipal for an entire year, and the 
amount of the payments made that year, will form the new 
principah 

If the interest which has accrued at the time of a payment 
exceeds the payment, compute interest upon the principal only. 

At the option of the teacher, the examples under the U. S. Rule (322) 
may be solved by the preceding rules. 

FOREIGN EXCHANGE. 

443. Foreign exchange relates to remittances made 
between different countries. 

The drafts or bills of exchange are expressed in the money of the 
country in which they are made payable. 

Sxohanges with Europe are effected chiefly through prominent 
financial centres, as London, Paris, Amsterdam, Berlin, Frankfort, etc. 

Sterling exchange consists of bills on any part of Great Britain. 

444. Quotations are the published rates at which bills 
of exchange, stocks, bonds, etc., are bought and sold in the 
money market. 

Thus, quotations of exchange on London give the value of £1 sterling 
in dollars fuad cents; on Paris, Antwerp, and Geneva, the value of $1 in 
francs; on Amsterdam, the value of 1 guilder or florin in cents; on 
Hamburg, Frankfort, and Berlin, the value of 4 marks in cents, 

445. A set of exchange is a bill drawn in triplicate, 
named, First, Second, and Third of exchange, each copy 
being valid until the amount of the bill is paid. These copies 
are sent by different mails, to provide against miscamage. 
When one is paid, the others are void. 
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WRITTEN EXERCISES. 

446* To find the cost of a foreigrn bill of exchangre. 

1. Find the cost in New York, of the following bill on 
London^ at 3 da. sight, exchange quoted at $4.87^. 

.^^fn€^c5^%^l€^y€^^^au^^at 






Solution.— $4,875 x 500 = $24B7.50, ewA of the bill, An%, 

2. Find the cost of a bill on Paris, for 495 francs, at 5.15. 

3. Find the cost of a bill of exchange on Berlin for 1750 
marks, quoted at 96^. 

Solution.— $.962&-«-4 x 1750 = $421.00, cose of the bill. 



FOBMULAS : 

1. Face X value of monetary unit in U, S, money ; or 

2. Face -r- value of $1 in foreign money ^ 

Find the cost of a bill 



> = cost. 



4. On Liverpool, for £600 15s., at $4.86J, brokerage i%. 

5. On Geneva, Switzerland, for 5460 francs, at 5.21^, bro- 
kerage i%. 

6. On Hamburg, for 2560 marks, at 95|, brokerage 1%. 

7. On Amsterdam, for 3000 guilders, quoted at 41^, bro« 
kerage i%. 
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8. On Dublin, for £384 lOs. 6(1, exchange qnoted at $4.88 J. 

9. On Bremen, for 2872 marks, exchange afc 96f. 

10, On Antwerp, for 2750 francs, exchange being 5.l9f. 

11. Bought exchange on Amsterdam, at 41^, for 3750 
guilders ; on Hamburg, at 95^ for 1000 marks ; and on Lon- 
don for £500, at $4.85. What was the cost of the whole ? 

447. To find the face of a bill of exchangre. 

What will be the /ace of a bill 

1. On Loudon, that can be bought for $5488.26, exchange 
selling at $4.85 ? 

SoLi7TiON.<-$5488.26-i-$485 = 1131.C, or £1181.6 = £1131 12b. 

2. On Paris, bought for $325, exchange at 5.17? 
Solution.— 5.17 fr. x 325 = Xm^.^ francs. 

3. On Hamburg, bought for $4000, exchange quoted at 9G ^ 
Solution.— ($4000-1-1.96) X 4 = 1G666| marks. 

FOBMULAS : 

1. Cost -rvalue of monetary unit in U. S: money; ot) __ ^ 

2. Cost X value of $1 in foreign money, ) "" 

Find the /ace of a bill 

4. On Manchester, Eng., bought for $7500, exchange 4.86. 
6. On Frankfort, bought for $395.75, exchange at 95^. 

6. On Geneva, Switzerland, bought for $4856, at 5.22f . 

7. On Amsterdam, bought for $3750.67, exchange at 42|. 

8. On Berlin, bought for $4000, exchange being 93f . 

9. A merchant in New Orleans gava $6186, currency, for a 
bill on Paris, at 5.15^. What was its face ? 

10. What is the face of a bill on Antwerp, that may be pui- 
chased in New York for $2500, exchange at 5.16f ? 

11. A draft on Philadelphia cost £125 in Birmingham, Eng, 
exchange selling for 4.855 ; required the &ce of the draft. 



PROGRESSIONS. 

448. A progression is a series of numbers increasing 
or decreasing according to some fixed law, 

449. An arithmetical progression is a series oi 
numbers which increase or decrease by a common or constant 
difference. 

Thus, 5, 7, 9, 11, 13, 15, is an ascending series, 
15, 13, 11, 9, 7, 5, ia A descending sefieB, 
in each of which 2 is the common difference, 

450. A geometrical progression is a series of num- 
bers, which increase or decrease by a common or constant ratio. 

ThxiB, 1. 3, 9, 27, 81, 243, is an ascending series, 
243, 81, 27, 9, 3, 1, is a descending series, 
lu each series the ratio is 3. 

451. The terms of a progression are the numbers of 
which it consists. The^rs^ and last terms are called the 
extremes^ and the other terms the tneans. 

452. The following are the elements considered in 
arithmetical progression and the symbols used : 



1. The first term, (a). 

2. The last term, (l). 



3. The common difference, (d), 

4. The number of terms, {n). 



5. The sum of all the terms, (s). 

453. Any three of these quantities being given, the other 
two may be found. 

^ il^ {n — 1) X d* Ascending series. 
"~ ( ? -f {n — 1) X d. Descending series. 

The first term is equal to the last term minus or plus the 
product of the number of terms less 1, by the commori differ- 
ence, according a^ the series is ascending or descending. 
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< 



_ j a + d X (n — 1) , Ascending series. 
""(a — c?x(n' — J)# Descending series. 

The last term is equal to the first term, plus or minus the 
product of the common difference by 1 less than the number of 
terms according as the series is ascending or descending. 

3. d = ^/ or, d = ^• 

The common difference is equal to the difference of the ex- 
tremes divided by the number of terms less L 

4. n = —^ + 1; or, w = —^ + 1. 

Tfie number of terms is equal to the difference of the extremes 
divided by the common difference, plus 1. 

r a ■\-l 

5. « = ^ X M. 

The sum of the terms of an arithmetical series is equal to 
one half the sum of the extremes, multiplied by the number of 
terms, 

WRITTEN EXERCISES. 

454. 1. The first term of an increasing progression is 8, 
the common difference 5, and the number of terms 20. What 
is the last term ? 

2. The first term of a decreasing progression is 203, the 
common difference 5, and the number of terms 40. What is 
the last term? 

3. What is the 13th term of a descending series whose first 
term is 75, and common difference 5 ? 

4. What is the amount of $100, at 1%, for 45 years? 

6. The first term is 2, the last term is 17, and the number 
of terms is 6. What is the common difference ? 
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6. The amonnt of 1800 for 60 years, at simple intjBrest, is 
14160. What is the rate per cent. ? 

7. The extremes are 7 and 43, and the common difference 
is 4. What is the number of terms ? 

8. The first term is 2 J, the last term is 40, and the common 
difference is 7 J. What is the number of terms ? 

9. In what time will $500, at 7^ int., amount to $885 ? 

10. The extremes are 5 and 32, and the number of terms 
12. What is the sum of all the terms? 

11. How many strokes does a common clock make in 12 
hours ? 

12. What debt can be discharged in a year by weekly pay- 
ments in arithmetical progression, the first being $24, and the 
last $1224 ? 

455. The following are the elements considered in geo- 
fnetrical progression : 

1. The first term (a). 3. The ratio (r). 

2. The last term (l), 4. The number of terms (w). 

5. The sum of all the terms («). 

456. Any three of these quantities being given, the oiJier 
two may be found. 

The following formulas or rules cover all the cases : 

__ j Z -2- r**~'. Ascending series. 
~" { ? X r**— ^. Descending series. 

In an ascending series divide, and in a descending series 
multiply the last term hy that power of the ratio whose exponent 
is 1 less than the number of terms, 

2. Z = a X r**~^ / or Z = a -r- r**-^. 

In an ascending series multiply , and in a descending series 
divide the first term hy that power of the ratio whose exponent 
%s 1 less than the number of terms. 
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3. T 



Vi 



The ratio is equal to that root of the qtwtient of the last term 
divided by the first, whose index is 1 less than, tlie number of 
terms. 

4. r»^^ = -• 

a 

The number of terms less 1 is equal to the exponent of the 
power to which the ratio must be raised to be equal to the quo- 
tient of the last term divided by the first, 

^ I X r — a 

r — 1 

Tfie sum of a geoinetrical series is equal to the different be- 
tween the product of the last term by the ratio and the first 
term, divided by the ratio less 1. 

WRITTEN EXERCISES. 

4:57. 1. The last term is 192, the ratio 2, and the number 
of terms 7. What is the first term ? 

2. The first term of a geometrical series is 6, the ratio 4, 
and the number of terms 6. What is the last term. 

3. The extremes are 2 and 512, and the number of terms 
is 5. What is the ratio ? 

4. The extremes are 2 and 1458, and the ratio is 3. What 
4S the number of terms ? 

5. The extremes are 3 and 384, and the ratio is 2. What 
is the sum of the series? 

6. If a man were to buy 12 horses, paying 2 cents for the 
first horse, 6 cents for thp second, and so on, what would they 
cost him ? 

7. A drover bought 7 oxen, agreeing to pay $3 for the first 
ox, $9 for the second, $27 for the third, and so on. What did 
tho ^ftst ox cost him ? 



MENSURATION. 

4:58. Mensuration treats of the measurement of lines, 
surfaces, and solids or volumes. * 

PLANE FIGURES.* 

459. A polygon is a plane figure bounded by straight 
lines. 

The area of a plane figure is the surface included within the lines 
which bound it. 

A polygon takes its name from the number of sides which bound it, 
as follows : 




Trigon. Tetragon. Pentagon. Hexagon. Heptagon. Octagon. 

The perimeter of a polygon is the sum of its sides ; the base is the 
side on which it stands ; and the altitudQ is the perpendicular distance 
between its base and a side or angle opposite. 

460. A trigon or triangle is a polygon bounded by 

three sides, having three angles. 

c 

The base of a triangle is the side on which it is sup- 
posed to stand, as A6 ; the vertical angle is the auj^le 
opposite the base, as C ; and the altitude is the perpen- 
dicular line drawn from the vertical angle to the base, 

as CD. * ^ „ 

A D B 

461. A tetragon or quadrilateral is a polygon 
bounded by four straight lines. 

Parallel lines are lines which are equally distant from each other at 

every point. 

■ ' ■ . ■ ■ ' III. 

* Linefl, angles, and plane figures, in part, are defined on pages 168, 160. 
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ADDENDA. 



4Jd2* Quadrilaterdls are of three kinds, as follows : 



Rarallelogram. 





Tra peloid. 



Trapezium. 



A parallelog^ram lias its opposite sides parallel ; a trapezoid has 
)n1y ttoo sides parallel ; and a trapezium has no two sides parallel. 

The diagonal of a quadrilateral, as shown in the figares, is a line 
joining any two angles not adjacent. 

463. Parallelograms are of four kinds, as follows : 




Square. 



Rectangle. 



Rhomboid. 



Rhombus. 



A square has aU its sides equal, and all its angles right angles; a 
rectangle has its opposite sides equal, and all its angles right angles; 
a rhomboid has its opposite sides equal, and its angles acute and obtuse; 
a rhombus has all its sides equal, and its angles acute and obtuse. 

An acute angle is less than a right angle ; an obtuse angle is 
greater than a right angle. 

The altitude of a parallelogram or a trapezoid is the i)erpendicular 
distance between iUpara^el sides. 



THE CIRCLE. 

464* A circle is a plane figure bounded by a curved line, 
called the circumference^ every point of which is equally 
distant from a point within called the center*. 

The diameter of a circle is a line passing through 
its center, and terminated at both ends by the circum- 
ference. 

The radius of a circle is a line extending from its 
center to any point in the circumference. It is one half 
the diameter. 
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PROBLEMS. 



465* Tbe base and altitude of a triangle graven, to 
find the area* 

1. Find the area of a triangle whose base is 26 ft. and alti- 
tude 14.5 feet. 

14 5 X 26 
Solution. — '—^ — = 188^; hence, the area is 188J eq. ft. 

Formula: ^ {base x altitude) = area of triangle. 

Find the area of a triangle, 

2. Whose base is 12 ft. 6 in. and altitude 6 ft. 9 in. 

3. Whose base is 25.01 chains and altitude 18.14 chains. 

4. What is the cost of a triangular piece of land whose 
base is 15.48 ch. and altitude 9.67 ch., at $60 an acre ? 

5. At 1.40 a square yard, find the cost of paving a triangu- 
lar court, its base being 105 feet, and its altitude 21 yards ? 

466. The area and one dimension graven, to find the 
other dimension. 

1. Find the base of a triangle whose area is 189 sq. ft., alti- 
tude 14 ft 

189 X 3 
Solution. — tz — = 27 ; hence, the base Is 27 ft. 
14 

2. Find the altitude of a triangle whose area is 20J sq. ft. 
base 9 yards. 

EuLB. — Divide twice the area ly the given dimension. 

Find the other dimension of the triangle, 

3. When the area is 65 sq. in. and the altitude 10 in. 

4. When the base is 42 rods and the area 588 sq. rods. 

5. When the area is 6^ acres and the altitude 17 yards. 

6. When the base is 12.25 chains and the area 5 A. 33 P. 
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467. The three sides of a triangrle given, to find its 
area. 

1. Find the area of a triangle whose sides are 30, 40, and 
50 ft 

Solution. (30 + 40 + 50)-4-2 = 60; 60 -- 30 = 30 ; 60 ~ 40 =^ 80 
60 — 50 = 10. ^60x30x30x10 = 600 ft., area. 

2. Find the area of a triangle whose base is 20 ft. and each 
of the other sides 15 ft. 

BuLE. — From half the sum of the three sides subtract each 
side separately ; multiply the half -sum and the three remain^ 
ders together; the square root of the product is the area, 

3. Find the area of a triangle whose sides are 25, 36, and 
49 in. 

4. How many acres in a field in the form of an equilateral 
triangle whose sides measure 70 rods ? 

468« To find the area of a parallelogram. 

1. Find the area of a parallelogram 16.25 ft by 7.5 ft. wide. 
Solution. 16.25 x 7.5 = 121.875 ; hence, 121.875 sq. ft. is the area, 

FoBiiULA : Base x altitude = a^^ea of parallelogram. 

2. The base of a rhombus is 10 ft. 6 in., and its altitude 8 ft 
What is its area ? 

3. How many acres in a piece of land in the form of g 
rhomboid, the base being 8.75 ch. and altitude 6 ch.? 

4. A man bought a farm 198 rods long and 150 rods wide, 
and agreed to give 132 an acra What did the -farm cost? 

5. A certain rectangular piece of land measures 1000 links 
by 100. How many acres does it contain ? 

6. How many square feet in a board 16 ft. long, 18 inches 
wide at one end and 25 inches wide at the other end ? 
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469. To find the area of a trapezoid. 

1. Find the area of a trapezoid whose parallel sides are 23 
and 11 ft., the altitude 9 ft. 

23 + 11 
Solution. — ^ — x 9 = 153 ; hence, 153 sq. ft. is the area. 

Formula : \ {sum ofihe bases x altitude) =:area of trapezoid* 

2. Bequired the area of a trapezoid whose parallel sides are 
178 and 146 feet, and the altitude 69 feet 

3. One side of a quadrilateral field measures 38 rods ; the 
side opposite and parallel to it measures 26 rods, and the dis- 
tance between the two sides is 10 rods. Find the area. 

470. To find the area of a trapezium. 

1. Find the area of a trapezium whose 
diagonal is 42 ft. and perpendiculars to 
this diagonal, as in the diagram, are 16 ft. 
and 18 ft. 

1ft 4-1fi 

SOLTJTION. — - — »x 42 = 714 ; hence, 714 eq. ft. is the area. 

Formula : \ {sum perpendic, x diag.) = area of trapezium. 

2. Find the area of a trapezium whose diagonal is 35 ft. 
6 in., and the perpendiculars to this diagonal 9 ft. and 12} ft 

3. How many acres in a quadrilateral field whose diagonal 
is 80 rd. and the perpendiculars to this diagonal 20.453 and 
60.832 rd. ? 

To find the area of any regular polygon, mnltiply its perimeter, or the 
sum of its sides, by the perpendicular falling from its centre to one of 
its sides. 

To find the area of an irregnlar jwlygon, divide the figare into tri- 
angles and trapeziums, and find the area of each separately. The sum 
of these areas will be the area of the whole polygon. 
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471* The diameter or circumference of a circle given, 
to find the other dimension. 

1. Find the circum. of a circle whose diameter is 20 in. 
Solution.— 80 in. x 3.1416 = 62.832 in., the cvrcumferenGe. 

2. Find the diameter of a circle whose circumference is 
62.832 ft. 

SoLTjnoN.— 62.832 ft. -+- 3.1416 = 20 ft., the diameter. 

^ j 1. Diameter x 3.1416 = circumference. 

FORMITLASM^ ^. . o-.>,i/, 'C- 

( 2. Circumference -^ 3.1416 = diameter. 

3. Find the diameter of a wheel whose circum. is 50 ft. 

4. What is the diameter of a tree whose girt is 18 ft. 6 in.? 
6. What is the radius of a circle whose circum. is 31.416 ft? 
6. Find the circumference of the greatest circle that can be 

drawn with a string 14 inches long, used as a radius. . 

472. To find the area of a circle^ when both its diam- 
eter and circumference are given^ or when either is 
given. 

1. Find the area of a circle whose diameter is 10 ft. and 
circumference 31.416 feet. 



Solution. — 31.416 ft. x 10-1-4 = 78.54 sq. ft., area. 

2. Find the area of a circle whose diameter is 10 ft. 
Solution.— 10 ft.« x .7854 = 78.54 sq. ft., area. 

3. Find the area of a circle whose circum. is 31.416 ft 

Solution.— 31.416 ft. -t- 8.1416 = 10 ft., diam. ; 
(10 ft.)« X .7854 = 78.54 sq. ft., area. 

•t? . j ^' i {diameter X circumference) = area. 

(2. Square of diameter x .7854 = area. 

4. Find the area of a circular pond, its circum. being 200 ch. ? 

5. The distance around a circular park is 1} miles. How 
many acres does it contain ? 

6. How much land in a circular garden, that requires 84 nL 
of fencing to inclose it ? 
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473. To find the diameter or circumference of a cir- 
cle, when the area is given. 

1. What is the diameter of a circle whose area is 1319.472 ? 

1319.472 



Solution. tl'^! = 1^80 ; A/im) = 40.987 + , the diameter. 

.7854 

2. What is the circumference of a circle whose area is 19.635 ! 

Solution. ^^^ = 6.25; V«.25 = 2.5, radius; 
3.1416 ^ 

2.5 X 2 X 3.1416 = 15.708, the circumference. 



FOBMULAS: < 



^- yrni = '^''''^^'^' 



2. A / s-tttt: X 2 X 3.1416 = circumference. 



.1416 

3. The area of a circular lot is 38.4846 sq. rd. Find its 
diameter. 

4. The area of a circle is 78.75 sq. yd. Find its diameter 
and its circumference. 

5. The area of a circle is 286.488 square feet Required the 
diameter and the circumference. 

SOLIDS.* 

474. A prism is a solid whose bases are equal and par- 
allel polygons, and whose sides are parallelograms. 

The planes which bound a solid are called fa4ies, and their intersec 
tions edges. 

Tlie altitude of a prism is the perpendicular distance between its 
bases. 

A prism is triangular, quadrangakiry pentagonal, etc., according as its 
bases have th^ee Hidea, four sides, five sides, etc. 

* For some other deflnitions, see page 162. 



ADDENDA. 



ill. 

Tringulir Prim. Qiodraigular Priim. PsiliBaiul Pritoi. 




475. A cylinder ia a bodj boonded by a nniforml; 
carved Barface, its ends being equal and parallel circles. 

The altitude or axis of a cjllnder is the line jtdnlng the ceateis of 
the basefl or ends. 

476< A pyramid is a body having for its base a polygon, 
and for its other faces three or more triangles, which termi- 
nate in a common point called the veriex. 




477. A cane is a body having a circular base, and whoge 
convex surface tapers uniformly to the tiertex. 

The Oltitllde of a pyTamld or of a (xme is the perpeudicnlar distanix 
from its vertei to the plane of its base. 

The slant height of a pj/ramid is the perpesdicular diatance tromiU 
vertes tooneof the aides of the base; 
of a eone, is a straight line from the 
vertei to the circumf, of the base. 

The frustum of a pTramid or 
cone is that part which remains aft«r 
catting ofE the top bj a plajie parallel 
to the base. 



wOb 
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478. A sphere is a body bounded by a uniformly curved 
&ce, all the pointa of whicb are equally distant from a point 
within called the center. 

The dlEUneterof a sphere ia a straight Hue pass- 
ing tliroiigh the center of the aphete, and termiDated 
Bt Ifpth ends bj ite surface. 

The radius of a ^here is a. stfEUght line drawn 
^rom the center to any point in the surfaco. 

PROBLEMS. 

479. To find the cODvex surf, of a prism or cylinder, 

1. Find the area of the convex sur- 
fiice of a prism whose altitude is 7 ft., 
and its base a pentagon, each side of 
which is 4 feet 

Solution. — 1 f t. x 5 = 30 (I., perimeter. 
SO ft. X 7 = 140 sq. ft., eonnex mtrfaae. 

2. Find the area of the convex sur- 
face of a triangular prism, whose alti- 
tude is B^ feet, and the sides of ite 
base 4, 5, and 6 feet, respectively. 

Solution. — i ft + 5 ft. + 6 ft, =15 ft, pe- 
rimeter. 

15 ft. X 8J = 1371 eq. ft. , wmwit lujfaee. 

8. Find the area of the convex surface of a cylinder whose 
altitude is 2 ft. 5 in., and the circum- 
ference of its base 4 ft. 9 in. 

SoLcnoN,— a ft. 6 in. = 89 in, ; 4 ft 9 in. 
= 57 in. 

57 in. X 29=1663 sq. in. = 11 aq. ft. 89 sq. 
inches, convex mr/ace. 

Formula : Perimeler of base x altitude = convex aUrface. 

To find the entire soiface, odd the area of the basea or enda. 
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4. If a gate 8 ft high and 6 ft. wide revolve upon a point 
in its center, what is the entire surface of the cylinder de- 
scribed by it ? 

6. Find the superficial contents, or entire surface of a prism 
8 ft. 9 in. long, 4 ft. 8 in. wide, and 3 ft. 3 in. high. 

6. Find the entire surface of a cylinder formed by the revo- 
lution about one of its sides of a rectangle that is 6 ft. 6 in. 
long and 4 ft wide ? 

7. Find the entire surface of a prism whose base is an equi- 
lateral triangle, the perimeter being 18 ft, and the altitude 
15 feet ? 

480* To find the volume of any prism or cylinder. 

1. Find the volume of a triangular prism, whose altitude is 
20 ft., and each side of the base 4 ft. 

Solution. — The area of the base is 6.928 sq. ft. (465). 
C.928 sq. ft. X 30 = 138.56 cu. ft., wluTne. 

2. Find the volume of a cylinder whose altitude is 8 ft 6 in., 
and the diameter of its base 3 ft. 

Solution.— 3» x .7854 = 7.0686 sq. ft., area of base (472). 
7.0686 sq. ft. x 8.5 = 60.083 cu. ft., vdvme. 

Formula : Arm of base x altitude = volume. 

3. What is the volume of a log 18 ft long and 1^ ft in 
diameter ? 

4. Find the solid contents of a cube whose edges are 6 ft 
6 in.? 

5. Find the cost of a piece of timber 18 in. square and 
40 ft. long, at $.30 a cubic foot 

6. What is the value of a log 24 ft long, of the average 
circumference of 7.9 ft, at $.45 a cubic foot? 
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481. To find the convex surface of a pyramid or cone. 

1. Find the convex surface of a triangular pyramid, the 
slant height being 16 ft, and each side of the base 5 feet. 



Solution.— (5 ft. +5 ft. +5 ft.) x 16-i-3 = 120 sq. ft., convex surface. 

2. Find the convex surface of a cone whose diapeter is 
17 ft. 6 in., and the slant height 30 ft. 

SoLunoK. — 17 5 ft. X 3.1416 = 54.978 ft., drcvrnfermce 
64.978 ft. X 30-t-2 = 324.67 sq. ft., c<m'oeL twrface, 

FoEMULA : Ferim. of base x ^ slant height = convex surf. 

To find the entire surfeice, add to this product the area of the base. 

3. Find the entire surface of a pyramid whose base is 8 ft, 
6 in. square, and its slant height 21 feet. 

4. Find the entire surface of a cone the diameter of whose 
base is 6 ft. 9 in. and the slant height 45 feet. 

482. To find the volume of any pyramid or cone* 

1. What is the volume, or solid contents, of a square pyra- 
mid whose base is 6 ft, on each side, and its altitude 12 ft 



Solution.— 6 x 6 x 12-*-3 = 144 cu. ft., volume. 

2. Find the volume of a tjone, the diameter of whose base 
is 5 ft. and its altitude lOj^ ft. 

Solution.— 5* ft. x .7854 xToj-s-S = 68.72J cu. ft., volume. 

Formula : Area of base x J altitude = volume. 

3. Find the solid contents of a cone whose altitude is 24 ft.. 
and the diameter of its base 30 inches. 

4. What is the cost of a triangular pyramid of marble, 
whose altitude is 9 feet, each side of the base being 3 feet, at 
$2| per cubic foot ? 

5. Find the volume and the entire surface of a pyra- 
mid whose base is a rectangle 80 ft. by 60 ft., and the edges 
which meet at the vertex are 130 feet. 
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483. To find the convex surface of a frustom of a 
pyramid or of a cone. 

1. What is the convex surface of a frustum of a square pyr- 
amid, whose slant height is 7 ft., each side of the greater base 
4 ft, and of the less base 18 inches ? 

SoLUTioy. — ^T he pe rimeter of the greater base is 16 ft., of the less, 6 ft. 
16 ft. +6 ft. X 7-t-3 = 77 sq. ft, convex surface, 

2. Find the convex surface of a frustum of a cone whose 
slant height is 15 ft., the circumference of the lower base 30 ft, 
and of the upper base 16 ft 

Formula: Sum of perimeters xi slant height = conv, surf. 

To find the entire sar&ce, add to this product the areas of both ends. 

3. How many square yards in the convex surface of a frus- 
tum of a pyramid, whose bases are heptagons, each side of the 
lower base being 8 ft, and of the upper base 4 ft., and the 
slant height 55 ft ? 

484. To find the volume of a frustum of a pyramid or 
cone. 

1. Find the volume of the frustum of a sq. pyramid, whose 
altitude is 10 ft., each side of the lower base 12 ft., and of the 
upper base 9 ft 

Solution.— 12«+ 9^ = 225; (225 + V'iSbr8i)xiO^^= 1110; hence, 
1110 cu. ft. is the volume. 

2. How many cubic feet in the frustum of a cone whose 
altitude is 6 ft and the diameters of its bases 4 ft and 3 ft ? 

Rule. — To the sum of the areas of both bases add the square 
root of the product^ and multiply this sum by one-third of the 
altitude. 

3. How many cu. ft. in a piece of timber 30 ft. long, the 
greater end being 15 in. square, and that of the less 12 in.? 

4. How many cu. ft. in the mast of a ship, its height being 
60 ft., the circumference at one end 5 ft and at the other 3 ft.f 
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485. To find the surface of a sphere. 

1. Find the surface of a sphere whose diameter is 9 in. 
Solution.— d> x 3.1416 = 254.4690 ; lience, 240.4696 sq. in., mrface. 

Formula : Diameter^ xSJ4^6 = surface of sphere. 

2. What is the surface of a globe 3 feet in diameter ? 

3. Find the surface of a globe whose radius is 1 foot. 

486* To find the volume of a sphere. 

1. Find the volume of a globe whose diameter is 30 in. 
Solution.— 183 X .5236 = 3053.6352; hence, 3053.6352 cu. ft., wlume. 

Formula: Diameter^ xM^^ = volume of sphere. 

2. Find the volume of a globe whose diameter is 30 in. 

3. Find the solid contents of a globe whose radius is 5 yd. 

487. Gauging is the process of finding the capacity or 
volume of casks and other vessels. 

For ordinaiy purposes the diagonal rod is used, 
which gives only approximate results. 

A cask is equivalent to a cylinder having the 
same length and a diameter equal to the mean 
diameter of the cask. 

To find the mean diameter of a cask {nearly). 

Rule. — Add to the head diameter f , or, if the staves are hut 
little curved, ,6, of the difference between the head and bung 
diameters. 

To find the volume of a cask in gallons : 

Rule.— MuUiply the square of the meati diameter by the 
length (both in inches) and this product by .003 J^. 

1. How many gallons in a cask whose head diameter is 
24 in., bung diameter 30 in., and its length 34 inches? 

SoiiiTPiON.— 24+ (30— 24 X }) = 28 in., wwan diameter. 
28^ X 34 X .0034 = 90.63 gal., capacity. 
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2. What is the yolume of a cask whose length is 40 in.^ the 
diameters 21 and 30 in. respectively ? 

3. How many gallons in a cask of slight cnrvatnre, 3 ft 6 in* 
long, the head diameter being 26 in.^ the bung diam. 31 in.? 



METRIC SYSTEM. 

488. The metric system of weights and measures is 
based upon the decimal notation. 

489. The meter is the hose of the system^ and is one ten- 
millionth part of the distance on the earth's surface from the 
equator to the north pole, and is equal to 39.37079 inches. 

490. The metric system has three standard units; viz.^, 
the m&ter (mee'ter) or unit of lengthy the IVter {lee'teri^ ox 
unit of capacity or volume, and the gram, or unit of wtight. 
The ar and ster are the units of square and cubic measutet^ 

Each of these units has its multiples and suh-muUipUs* 

491. The multiple units, or higher denominations* 
are formed by prefixing to the standard unit the Greek numer- 
als, dB'a (10), Mk'to (100), JcU'o (1000), myr^ia (10000). 

492. The sub^m^ultiple units^ or lower denomina- 
tions, are formed by prefixing to the standard unit the Latir 
ordinals, dec'% {^)y cintfi (y^), mlVU (yiiW)- 

Hence, it is apparent from the name of a unit, wheUier it is greakif 
or less than the standard unit, and also how many times, 

Thns, 1 deka-meter (Dm,) denotes 10 meters ; 1 hekto-meter (.5^), 

100 meters; 1 kilometer {Km.\ 1000 meters; and 1 myria-meter (Mm^f 

10000 meters. Also, 1 deci-meter (dm.) denotes yV (•!) ^^ ^ meter ; 1 oenti- 

meter (cm,), j^ ^.01) of a meter ; 1 milUmeter (mm.)t jTinr (-001) of ft 

meter. 
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493. The following diagram shows how the tables are 
formed: 

. Man 

Centi 
Bed 



Deka 
Recto 
KUo 
Myria 



^ MSTBB. 



>- Ab. 



> Steb. y Litbb. 



y Gram. 



494. The metric system being based upon the decimal scale, 
the denominations correspond to the orders of the Arabic no- 
tation, and hence are written like United States money, the 
lowest denomination at the right. Thus, 




O 

09 

I 



09 





o 



I 

6 7 O 



^ I 



1 



3 11 

P f^ &^ 



n 

I 



I 



6 3 8 



I 






I 



•8 



s 



The number is read, 67015.638 mefters. It may be expressfid in difier- 
emt denominations by placing the decimal point at the right of the 
leqolred denomination, and writing the name or abbreviation after th^ 
figures. 

Thus, the above may be read, 670.15638 Hm. ; or 67.015638 Km. ; o^ 
670156.38 dm. ; or 6701563.8 cm. ; or it may be read, 

6 Mm. 7 Km. Hm. 1 Dm. 5 m. 6 dm. 3 cm. 8 mm. 

Write 3672.045 meters, and read it in the several orders ; 
read it in kilometers; in hektometers; in dekameters; in 
decimeters ; in centimeters. 

The names miU^ cent, and dime, used in U. S. money, correspond to 
miUi, centi, and deei in the metric system. Hence, the eagle might be 
called a deka dollar, since it is 10 dollars ; the dime, a deci-dollar, since 
it is ^ of a dollar, eta 



308 



ADDENDA, 



MEASURES OF LENGTH. 

495. The mefter'vA the unit of lengthy and is 
equal to 39.37 in., or 1.0936 yd. + . 



•( 



Metric Denominations. Symboto. tJ.S.Valae8. 

1 Mini-me'ter. mm. .03037 in. 
= 1 Cgn'ti-me'ter. 
= 1 Dec'i-mS'ter. 
=5 1 Metier. 
= 1 Dgk'a-mS'ter. 



10 Mil'li-mS'ters 
10 Cgn'ti-me'ters 
10 D6cl mg'ters 
10 Me'tebs 
10 Dgk'a-me'ters 
10 HSVto-mS'tere 
10 Kno-m5'ters 



cm. .3937 

dm, 8.937 

m. 39.37 

Dm. 82.81 ft. 



<( 



(( 



= 1 Hgk'to-me'ter. Hm, 19.88 rd. 

^= 1 Ki'lo-inS'ter. Km. .6214 mi. 

= 1 Myr'ia-mS'ter. Mm, 6.214 



<* 



UDits of length form a scale of Un»; hence, in writing 
numbers expressing lengthy one decimal place most be 
allowed for each denomination. 

Thus, 0652 mm. majbe written 965.2 cm., or 96.52dm., 
or 9.652 m., or .9652 Dm. 

1. The m^ter is used in measuring cloths and short 
distances. 

2. The Wlo-m^ter is commonly used for measuring long 
distances, and is about f of a common mile. 

3. The dn^ti-me^ter and mUHi-me'tcr are used by me- 
chanics and others for minute lengths. 

4. In business, dk^imefters are usually expressed in 
c^n'timeftera, 

5. The dMa-rneter, hSkto-meter, and mpr^ia-me'ter ture 
seldom used, but their values are expressed as kl'lo-me'ters. 



Bead the following: 

3.9 m. 346 Dm. 

36 dm. 57.9 Hm. 

428 cm. 479.6 m. 



451 Hm. 
593.7 Km. 
105.6 Dm. 



4 in, 1 dm. 









— 


- 

1 

-1 




■ 11 


— 


9 

s 

L ^ 




II 

- c 

^^ 
-r 

It 

• 

f*. 
« 

- 8 

• 



13.043 Km. 
500.032 m. 



Write the following, expressing each in three denominations; 

2. 24379 dm. ; 15032036 cm. ; 2475064 mm. ; 30471 Dm. 

3. 6704 Hm. ; 85 Km. ; 120000 m. ; 780109 cm. ; 75 m. 
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MEASURES OF SURFACES AND SOLIDS. 

496. The square meter is the unit 
of ordinary surface measures, and is 1.196 
^q. yd., or 10.764 sq. ft. 

1 ^. cm ^ exact size*, 

1 Sq. Mil'li-me'ter. 9q. mm. .00155 sq. in. 

100 Sq. Miiai-mg'tera = 1 Sq. Cgn'ti-me'ter. sq. em. .156 sq. in. 

100 Sq. Cgn'ti-mrt«« = 1 Sq. D6c'i-mS'ter. sq. dm. 15.6 sq. in. 

100 Sq. Dgc'l-me'ters = 1 Sq. Me'tei\ sq. m. 1.196 sq. yd. 

497. The ar is the unit of land measures, and is a square 
whose side is 10 meters, and contains 100 sq. meters. 

1 CSn'tar {ca.) = 1 Sq. Me'ter. sq. m. 1.196 sq. yd. 
100 Cgn'tare = 1 Ar. a. 119.603 sq. yd. 

100 Abs = 1 HSk'tar. Ha. 2.471 acres. 

1. .The meter is used in measuring cloths and short distances. 

2. The kUo-meier^ equal to | of a mile, nearly, is used for measuring 
long distances. 

3. The cf&'i-5r is ,3^ of an dr; the d&ddr is 10 a.; 
an acre is 40 S.rs, nearly. 

498. The cubic 'meter is the unit of 

ordinary solid measures- i cu. cm., exact size. 

1 Cu. Mini-me'.ter. cu. mm. .000061 cu..in. 
1000 Cu. Milli-me'ters = 1 Cu. C6n'ti-me'ter. eu. cm. .061 cu. in. 
1000 Cu. CSn'ti-me'ters = 1 Cu. Dgc'i-me'ter. ev. dm. .0353 cu. ft. 
1000 Cu. D6c'i-mS'ters = 1 €u» Metier. cu. m. 85.3166 cu. ft. 

499. The ster is the unit of wood or stone measures, and 
'^ a cubic meter y equal to 35.3166 cu. ft., or .2759 cord. 

1 Dgc'i-stgr. ds. 3.53 cu. ft. 
10 Dgc'i-sters = 1 Ster. s. 35.316 cu. ft. 

10 Stbks = 1 Dgk'a-ster. Ds. 2.759 cord. 

1. The square and cubic measures are only the squares and cubes oi 
the measures of length.. 

2. llie cubic deci-meter is called a H-ter when used as a unit of liquid oi 
of dry measures. 
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MEASURES OF CAPACITY. 

500. The li'ter is the unit of ca- 
pacity, both of liqaid and of diy 
meaflaresy and is eqoal in yolume to 
1 cu. dedi-me'ter, equal to 1.0567 qt. 
tiqaid measure, or .908 qt. dry meas. 




J>ry M. JAqvid M, 



1 Mil'li-irter. 
10 Mn'li-irtere = 1 CSn'ti-irter. 
10 Cgn'ti-irters = 1 Dgcl-li'ter. 
10 Dec'i-irtera = I Li'ter. 
10 Li'TERS = 1 Dgk'arli'ter. 

10 DSk'a-irters = Hgk'to-U'ter. 



(« 



ml, .061 CO. in. 

d. .61 

dt. 6.10 

I .908 qt 

m. 9i)81 " 

m. 2.837 bu. 
37 bo. 



.27 6. dr. 
.388 6. ox. 
.845 gi. 
1.0567 qt 
2.64175 gal. 
26.4175 « 



264175 " 
2641.75 « 



10 Hgk'to-Ftore = 1 Kil'o-li'terorSter. m. ^^^1 ^"^ A 

{ 1.308 cu. yd. J 

10 Barcirters = 1 Myr'ia-irter. Ml, 283.72 bu. 

1. The Wter is used in measuring liquids in moderate quantities. 

2. The hekfto4i'ter is used for measuring grain, fruit, roots, etc., in 
large quantities, also wine in casks. 



MEASURES OF WEIGHT. 

501. The gram is the unit of weight, and is eqnal to the 
weight of a cu. cen'ti-me'ter of distilled water. 
A gram is equal to 15". 432 gr. Troy, or .03527 oz. Avoir. 

.01543 gr. Tr. 
.1543+ *' 
1.5432+ " 
15.432+ " 
08527+ 02. At. 

.3527+ " 
8.5274+ " 

6792 lb. Tr. 

2046+ lb. Av. 
22.046+ *' 
220.46+ •» 
230462 -f " 







1 Mil'li-gram. 


mg. 


10 Mirii-grams 


= 


1 Cen'ti-gram. 


eg. 


10 CSn'ti-grams 


= 


1 DSc'i-gram, 


dg. 


10 DSc'i-grams 


= 


1 Oram. 


9' 


10 Grams 


r= 


1 DgVa-gram. 


Dg. 


10 Dek'a-grams 


= 


1 Hek'to-gram. 


Eg. 


10 Hgk'to-gmmR 


— 


( Kiro-gram, ) 
^1 or hiVo.S 


Kg. 


10 Eiro-grams 


z^ 


1 Myr'ia-gram. 


Mg. 


100 KiL'os 


•zz 


1 Quin'tal. 


C 


10 Quintals 


= 


1 Tonneau, or Ton* T, 



1! 



I 2. 
I 3. 
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1. The gram is used for weighing letj^ers, gold, silver, me^cines, and 
all small, or costly articles. 

2. The kWo-gram or kU/o is the unit of common weight in trade, being 
a trifle less than %\ lb. Avoir. 

o i X.V/ -i A ^' '* H 7,4 J 2.6792 lb. Troy. 

8. 1 kil' 0-gram = lcu, dec'ime ter = 1 Ivter =•< „ ^^^^ „ . . 

4. 15 grams are taken as j^ an ounce at the U. S. Post Office. 

5. The tan is the weight of a eti. m. of water, and is used for weighing 
7ery heavy articles, being about 204| lb. more than a common ton. 

502* Units of length, of capacity, and of weight, form a 
scale of te7i8 (10) ; hence^ each order of units will occupy one 
place. 

503« Units of square measures form a scale of hundreds, 
100 (10 X 10) ; hence^ two places must be allowed to each order. 

504. Units of solid measures form a scale of thousands, 
1000 (10 X 10 X 10) ; hence, three places must be allowed to 
each order. 

505. To add, subtract, multiply, and divide metric 
denominations. 

1. What is the sum of 314.217 m., 53.062 Hm., and 225 cm.? 
Solution. 314.217 nL+ 6306.2 m. +2.25 m. = 5622.667 m. 

2. Find the difference between 4.37 Km. and 1246 m. 
Solution. 437 Km. — 1.242 Km. = 3.128 Km. 

E How much cloth in S^ pieces, each containing 43.65 m. ? 
Solution. 43.65 m. x 8.25 = 360.1125 m. 
4. How many garments, each containing 3.5 m., can be 
made from a piece of cloth containing 43.75 Dm. ? 

Solution. 437.5 m. ->- 3^ m. = 125 times; hence, 125 gannents. 

AU computations in metric numbers are similar to those 
in integers and decimals, or in U. S. money. 

6. Add 7.6 m., 36.07 m., 125.8 m., and 9.127 m. 
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6. Express as meters and add 475 dm., 3241 cm., and 725 inm. 

7. Add 56.07 m., 105&2 dm., 430765 cm., 6034^ m., and 
e^^ress the resolt in kilometers. 

8. From ai^5 Km. take 3276.4 m. 

9. How many meters of ribbon will be required to make 32 
bodges, each obtaining 40 centimeters ? 

10. What will belts cost, at 15 cents a meter? 

IL Find the difference between 25.3 Kul and 425.25 m. 

12. If an engine mns 36.8 Km. in an honr, how &r does ii 
ran between 8 o'clock and 12 o'clock ? 

13. In 15 sq. Hm. how many sqaare meters? 

14. What is the surface of a floor 12 ul long and 7 m. wide ? 

15. Add 8 times 4 Ho., 7 times 9 a., and 12 times 14 ca. 

16. What is the area of a piece of land 42 Dm. long and 
36 Dm. wide? 

17. How many meters of carpeting .6 m. wide will cover a 
floor 8 m. long and 5.4 m. wide ? 

18. From 36 en. m. subtract 8 times 42 ca. dm. 

19. How many cubic meters of brick in a wall 16 m. long, 
8 m. high, and 8 dm. thick? 

20. How many cu. meters of earth must be removed in dig- 
ging a cellar 16.5 m. long, 8.2 ul wide, and 3.2 m. deep? 

21. In a pile of wood 9.3 m. long, 2.8 ul high, and 1.5 m« 
wide, how many sters, and what is its value, at $2.75 a ^ter? 

22. Find the sum of 175 1., 25 HI., 42 cl., and 16 dl. 

23. From 6 times 25 HI. take 15 times 36 1. 

24. Divide 5 HI. of com equally among 25 persons. 

25. From a cask of wine containiDg 2 ED. of wine, 125 1 
were drawn out How much remained ? 

26. How many HI. of wheat can be put into a bin 3 m. 
long, 2 m. wide, and 1.5 m. deep ? 

27. Change 16.5 T. to kilos; to grams; to decigrams. 

28. If coffee is $.80 a kilo, what will 5 quintals cost? 
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506. Units of the metric system are changed to units of 
the common system by using the equivalents in the preening 
tables. 

507. Units of the c&mmon system are chaAged to units of 
i e metric system by using the equivalents in the following 

Table of Eqctivalekts. 



lAnear Meoisures. 



llnch 


= 2.54 Centimeters. 


IFoot 


= .8048 Meter. 


ITard 


= .9144 Meter. 


IBod 


= 6.029 Meters. 


IMile 


= 1.6093 Kilometers. 



Square Measures. 

1 Sq. Inch = 6.4528 Sq. Gentim. 
18q. Foot = .0929 Sq. Meter. 
1 Sq. Yard = .8361 Sq. Meter. 
ISq. Bod =25.293 Centars. 
1 Acre = 40.47 Ars. 
ISq.Mile =259 Hektars. 



Solid Measure. 

1 CiLlncb = 16.387 Cu. Centim. 
1 Co. Foot = 28.317 Cu. Dedm. 
1 Cu. Yard = .7645 Cu. Meter. 
ICord = 8.624 Sters. 

Measures of Capacity* 

1 Fl. Onnoe= .02958 Liter. 

1 Liq. Qt. = .9463 Liter. 

1 Gallon = 8.785 Liters. 

IDryQt. = 1.101 Liters. 

1 Bushel = .85243 Hektoliter. 



1 Grain Tr. 
1 Ounce Tr. 
1 Pound Tr. 



Measures of Weight* 

.0648 Gram. 
81.108 Grams. 
.87824 Kilogram. 



1 Ounce Av. 
1 Pound Av. 
ITon 



28.35 Grams. 
4536 Kilogram. 
.907 Tonneau. 



WRITTEN EXERCISES. 

508. 1. How many feet in 24.5 m. ? In 472 cm. ? 

2. How many mUes in 6000 m. ? In 400 Km. ? 

3. How many meters in 75 yd. ? In 18 yd. 1 ft. 6 in. ? 

4. In 436 are, how many acres ? How many sq. rods ? 
6. In 3588 sq. yd. how many sq. m. ? How many ars ? 

6. In 13 gal. 3 qt. 1 pt 3 gi. how many liters ? How 
many HL ? 
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7. How many grams in 6 lb. Troy ? In 6 lb. Avoir. ? 

8. How many square metres of plastering in a room 18 ft. 
6 in. long, 14 ft. wide^ and 9 ft. 6 in. high ? 

9. Bought 454 bu. of wheats at $3 a bushel, and sold the 
same at $8. 75 per hektoliter ; how many hektoliters did I sell ? 
Did I gain or lose, and how much ? 

10. Find the weight of a barrel of flour (196 lb.) in Kg. 

11. Find the cost of a carpet for a room 10.5 m. long and 
8.4 m. wide, if the carpeting is 84 cm. wide and costs $2.75 
a meter. 

12. What is the cost of a building lot 75 m. long and 62 ul 
wide, at $40 an ar ? 

13. What will be the cost of a pile of wood 15.7 m. long, 
3 m. high, and 7.52 m. wide, at $1.50 a ster? 

14. How many meters of shirting, at $.18 per m., must be 
given in exchange for 250 HL of oats, at $1.20 per HI. ? 

15. A lady bought 40.5 m. of silk in Paris. What would 
be its value in Boston, at $4.75 per yard ? 

16. How many sters of wood can be piled in a shed 8.5 m. 
long, 5.8 m. wide, and 4.2 m. high ? Find its value, at $3.25 
a cord. 

17. A farmer sold 540 HI. of wheat, at $2 a bushel, and in- 
vested the proceeds in coal at $7 a ton. How many tons did 
he buy? 

18. Find the cost of excavating a cellar 18.3 m. long, 10.73 m. 
wide, aDd 3.4 m. deep, at 20 cents a ster. 

19. If a field produces 40 HI. of oats to the hektar, how 
many bushels is that to the acre ? 

20. How many liters will a cistern hold that measures on 
the inside 5.5 ft. long, 4 ft. 6 in. wide, and 4 ft. deep ? 

21. A dray is loaded with 60 bags of grain, each bag hold- 
ing 8 Dl. ; allowing 75 K. of grain to the hektoliter, what is 
the weight of the load in metric tons? 



FRENCH AND SPANISH MEASURES. 

509. The old French linear and land measures 

are used quite generally in Louisiana and in other French 
settlements in the United States. 

Table. 

12 Lines = 1 Inch. 6 Feet = 1 Toise. 

13 Inches = 1 Foot. 82 Toises = 1 Arpent. 

1024 Square Toises = 1 Square Arpent. 

The French foot equals 12.79 inches, American meas., nearly. 
The ArpeTvt is the old French name for Acre, and contains very nearly 
} of an American acre. 

Example.— A sugar plantation on Bayou Teche, La., haa a 
frontage on the bayou of 17 arpents 11 toises 4 ft. 8 lines, and 
a depth of 184 arpents 22 toises 3 feet between parallel lines. 
What is the area in French measure ? What is the equivalent 
in American measure ? 

. j 3237 sq. arpents 354 sq. toises 20 sq. ft. 24 sq. in. 
' I Equiv. in Am. mea«., 3083 A. 73 P. 7f sq. yd. 

510« In Texas, New Mexico, and in other Spanish settle- 
ments of the United States, the following denominations of 
Spanish land measure are almost universally usedj 
outside of incorporated cities, for measuring lands: 

Table. 

12 Dots = 1 Line. 12 Inches = 1 Foot. 

12 Lines = 1 Inch. 3 Feet = 1 Vara. 

5000 Yaras = 1 League. 

Also, 1000000 Sq. Varas = 1 Labor' = 177.136 acres (Am. meas.) 
25 La-bors' = 1 Sq. Leagne = 4428.4 " ** 
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Also, 5000 Varas Square 
1000 Varas Square 
5645.876 Square Varas 
564.5876 Square Varas 
1000.8 Varas Square 



1 Square League. 
1 Labor' = ^ Sq. League. 
4840 Sq. Yd. = 1 Acre (Eug.) 
1 Sq. Ch. = yV Acre " 
1 Section = 640 Acres ** 



The Spanish foot = 11.11 + in. (Am.) ; 1 Vara = 38J in. ; 108 Varas 
= 100 Yards ; and 1900.8 Varas = 1 mUe. 

" Labor' " in above tables is accented on the last syllable. 

Example. — ^A Spanish grant in Texas has a front on the 
Nueces Biver of 3^ lea., with a depth between parallel lines of 
12 lea. on the north boundary line, and of 12 lea. 350 varas on 
the south boundary line. What is the area in Spanish meas- 
ure? What is the equivalent in American measure? 
142 leagues 3 k-bors' 62500 sq. varas. 
Equiv. Amer. meas., 291 sq. mi. 295 A. 44 sq. rd. 
19 sq. yi 3 sq. ft 34.56 sq. in. 

611, The following Table shows the lengths and number 
of nails to the pound : — 



Size. 


Length. 


Namber. 


Size. 


Length. 


Namber. 


8d fire blued. 


U in. 


825 


6d. fence. 


2 in. 


80 


8(2. common. 


l| " 


400 


U. •' 


2^ - 


50 


4d. 


11 " 


300 


lOcf. " 


8 " 


80 


5(f. 


If " 


200 


nd, " 


3J " 


27 


6d. 


2 " 


150 


16(?. " 


3f " 


21 


8(f. 


2i " 


85 


6(Z. casing. 


2 " 


210 


lOd 


3 •* 


60 


M. " 


2i « 


184 


12(2. 


V- 


50 


\U. •' 


8 " 


78 


16d 


40 


6(2. finishing. 


2 " 


817 


20(f. 


4 « 


20 


U, " 


2i " 


208 


30e?. 


4j .. 


16 


lOd. « 


3 " 


126 


40(i. 


? " 


14 


6(2. clincli. 


2 •' 


118 


50cf. 


5i " 


11 


8(2. « 


2i " 


80 


md. 


6 " 


8 


10(2. " 


8 " 


45 



5 lbs. of 4t?. or 3f of 3flf. will put on 1000 shingles. 5| lbs. 
of Zd, fire blued will put on 1000 laths, 4 nails each. 
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613. Table. — Prepared from information received from 
the Secretaries of the several States and Territories, showing 
in the first column the legal rate of interest in the different 
States and Territories. 



state or Territory. 



Alabama 

Alaska (Ter.). . 

Arkansas 

Arizona (Ter.). 

California 

Colorado 

Connecticut . . . 
Dakota (Ter.).. 

Delaware 

Florida 

Georgia 

Idaho (Ter.) . . . 

Illinois 

Indian (Ter.) . . 

Indiana 

Iowa 

Eunsas 

Kentucky 

Louisiana. .. . . 

Maine 

Maryland 

Massachusetts. 

Michigan 

Minnesota 



Rate. 


8% 


8% 


• > . • 
6% 


• • . • 
10% 


10% 


Any 


10% 


Any 


10% 


Any 


6% 


6% 


7% 


12% 


6% 


6% 


8% 


Any 


7% 


a% 


10% 


18% 


6% 


8% 


6% 


Any 


6% 


8% 


6% 


10% 


7% 


12% 


6% 


6% 


5% 


8% 


6% 


Any 


6% 


6% 


6% 


Any 


7% 


10% 


7% 


10% 



State or Territory. 



Mississippi 

Missouri 

Montana (Ter.) . . . 

Nebraska 

Nevada 

New Hampshire . . 

New Jersey 

New Mexico (Ter.) 

New York 

North Carolina . . . 

Ohio 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina. . . 

Tennessee 

Texas 

Utah (Ter.) 

Vermont 

Virginia 

Washington (Ter.) 
West Virginia. . . . 

Wisconsin ....... 

Wyoming (Ter.). . 



Rate. 


6% 


10% 


6% 


10% 


10% 


Any 


7% 


10% 


10% 


Any 


6% 


6% 


6% 


6% 


. • * • 


Any 


6% 


6% 


6% 


8% 


6% 


8% 


10% 


12% 


6% 


6% 


6% 


Any 


7% 


7% 


6% 


6% 


8% 


12% 


• • . • 


Any 


6% 


6% 


6% 


6% 


10% 


Any 


6% 


8% 


7% 


10% 


12% 


Any 



1. When the rate is not specified in accounts, notes, mortgages, con 
tracts, etc., the legal rate is always understood. 

2. In the above table, where two rates are specified, any rate above 
the lower, «.nd not exceeding the higher, is allowed by law, if stipiUated 
in writing. 

8. The above are liable to be changed at any time by the Legislatures 
of the respective States. 
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513. Table. — Showing the simple interest of $1, or the 
number of hundredths to be taken of any principal, at 5, 6, 7, 
and %%y for years, months, and days : 



Yr. 

1 
'2 
3 

Mo. 

1 
2 
8 
4 
5 
6 

Da. 

1 
2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 


5^. 


6%. 


7%. 


8%. 


Yr. 

4 
5 
6 

Mo. 

7 
8 
9 

10 

11 

Da. 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


5%. 


6%. 


7%. 


8%. 


.05 
.10 

.15 


.06 

.12 
.18 


.07 
.14 
.21 


.08 
.16 
.24 


.20 
.25 
.80 


.24 
.30 
.86 


.28 
.35 
.42 


.82 

.40 
.48 


.00416 
.00838 
.01250 
.01666 
.02083 
.02500 


.005 

.01 

.015 

.02 

.025 

.08 


.00588 
.01166 
.01750 
.02383 
.02916 
.03500 


.00666 
.01333 
.02000 
.02666 
.08333 
.04000 


.02916 
.03333 
.03750 
.04166 
.04583 


.035 

.04 

.045 

.05 

.055 


.04088 
.04666 
.05250 
.05833 
.06416 


.04666 
.05833 
.06000 
.06666 
.07883 


.00013 
.00027 
.00041 
.00055 
.00089 
.00083 
.00097 
.00111 
.00125 
.00138 
.00152 
.00166 
.00180 
.00194 
.00208 


.00016 
.00033 
.00050 
.00066 
.00088 
.00100 
.00116 
.00133 
.00150 
.00166 
.00188 
.00200 
.00216 
.00233 
.00250 


.00019 
.00038 
.00058 
.00077 
.00097 
.00116 
.00136 
.00155 
.00175 
.00194 
.00213 
.00283 
.00252 
.00272 
.00291 


.00022 
.00044 
.00066 
.00088 
.00111 
.00133 
.00155 
.00177 
.00200 
.00222 
.00244 
.00266 
.00288 
.00311 
.00333 


.00222 
.00236 
.00250 
.00263 
.00277 
.00291 
.00305 
.00319 
.00838 
.00347 
.00861 
.00375 
.00888 
.00402 


.00266 
.00283 
.00300 
.00316 
.00333 
.00350 
.00366 
.00383 
.00400 
.00416 
.00433 
.00450 
.00466 
.00483 


.00311 
.00330 
.00350 
.00369 
.00388 
.00408 
.00427 
.00447 
.00466 
.00486 
.00505 
.00525 
.00544 
.00563 


.00355 
.00377 
00400 
.00422 
00444 
.00466 
.00488 
.00511 
.00533 
.00555 
.00577 
.00600 
.00622 
.00644 



To find the interest of any given principal, at any rate and time given 
in the above table : 



MvUvply the given principal by the interest of one doHar as expressed 
in the table. 
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514. Table. Showing the amount of $1, at different 
rates, compound interest, from 1 to 15 years. 



Year, 


Siperct. 


8 per ct. 


Siperct. 


4perct. 


4} per ct. 


6 per ct. 


6 per ct. 


7 per ct. 


1 


1.0350 


1.0300 


1.0350 


1.0400 


1.0450 


1.0500 


1.0600 


1.0700 


2 


1.0506 


1.0609 


1.0712 


1.0816 


1.0920 


1.1025 


1.1236 


1.1449 


8 


1.0769 


1.0927 


1.1087 


1.1249 


1.1412 


1.1576 


1.1910 


1.2250 


4 


1.1038 


1.1255 


1.1475 


1.1699 


1.1925 


1.2155 


1.2625 


1.8108 


5 


1.1814 


1.1598 


1.1877 


1.2167 


1.2462 


1 2763 


1.8382 


1 . 4026 


6 


1.1597 


1.1941 


1.2293 


1.2653 


1.8023 


1.8401 


1.4185 


1.5007 


7 


1.1887 


1.2299 


1.2723 


1.3159 


1.3609 


1.4071 


1.5036 


1.6058 


8 


1.2184 


1.2668 


1.8168 


1.8686 


1.4221 


1.4775 


1.5938 


1.7182 


9 


1.2489 


1.8048 


1.3629 


1.4233 


1.4861 


1.5513 


1.6895 


1.8385 


10 


1.2801 


1.3489 


1.4106 


1.4802 


1.5530 


1.6289 


1.7908 


1.9672 


11 


1.8121 


1.3842 


1.4600 


1.5395 


1.6229 


1.7108 


1.8983 


2.1049 


12 


1.3449 


1.4258 


1.5111 


1.6010 


1.6959 


1.7959 


1.0122 


2.2522 


13 


1.3785 


1.4685 


1.5640 


1.6651 


1.7722 


1.8856 


1.1329 


2.4098 


14 


1.4130 


1.5126 


1.6187 


1.7317 


1.8519 


1.9799 


2.2609 


2.5785 


15 


1.4483 


1.5580 


1.6753 


1.8009 


1.9858 


2.0789 


2.8966 


2.7590 


16 


1.4845 


1.6047 


1.7340 


1.8730 


2.0224 


2.1829 


2.5404 


2.9522 


17 


1.5216 


1.6528 


1.7947 


1.9479 


2.1134 


2.2920 


2.6928 


3.1588 


18 


1.5597 


1.7024 


1.8575 


2.0258 


2.2085 


2.4066 


2.8548 


8.3799 


19 


1.5987 


1.7535 


1.9225 


2.1068 


2.8079 


2.5270 


3.0256 


3.6165 


20 


1.6386 


1.8061 


1.9898 


2.1911 


2.4117 


2.6.583 


8,2071 


3.8697 



To find the amount of any given principal, at anj rate or time given 
In the ahove tahle : 

Multiply the given prineipcU hy the amount of one doUar, as expressed 
in the table, 

1. If the interest is compounded semi-annually, take twice the numhei 
of years at one-half the rate. Thus, the amount at 8 % , compounded semi- 
annually, for 5 3rr., is equivalent to the amount for 10 periods of 6 mo. 
each, at 4% for each period, and is the same as the amount for 10 yr. at 
4%. If the interest is compounded quarterly, take 4 times the number 
of years at one-fourth the rate. 

2. The comp. int. of $1 is $1 less than the amounta mtXsft^fcRs^^NsMsa, 
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TABLE FOR INVESTORS. 
515* The following Table sJwws the exact, or, the approximate rate per 
cent, of AnntuU Income from Bonds bearing 4* ^> ^* ^nd 7 per cent, 
intereet, and coding from 40 to 125, 



L 



Parchase 
Price. 


4f^. 


6J6. 


6J&. 


'K 


Parchaee 
1 Price. 


4%. 


5f.. 


6^. 


7%. 
8.43 


40 


10.00 


12.50 


15.00 


17.50 


\88 


4.82 


6.02 


7.22 


41 


9.75 


12.20 


14.64 


17.08 


84 


4.76 


5.95 


7.14 


8.33 


42 


9.52 


11.90 


14.28 


16.66 


85 


4.70 


5.88 


7.06 


8.*:3 


48 


0.80 


11.63 


18.95 


16.28 


86 


4.65 


5.81 


6.97 


8.1b 


44 . 


9.09 


11.86 


18.68 


15.90 


87 


4.69 


5.74 


6.89 


8.04 


45 


8.88 


11.11 


18.82 


15.56 


88 


4.64 


5.68 


6.81 


7.94 


46 


8.69 


10.86 


18.04 


15 21 


89 


4.49 


5 61 


6.74 


7.86 


47 


8.61 


10.68 


12.77 


14.90 


90 


4.44 


5.55 


6.66 


7.77 


48 


8.88 


10.41 


12.50 


14.53 


91 


4.89 


5.49 


6.69 


7.69 


49 


8.16 


10.20 


12.25 


14.29 


92 


4.84 


6.43 


6.62 


7.60 


50 


8.00 


10.00 


12.00 


14.00 


98 


4.30 


6.87 


6.45 


7.52 


51 


7.84 


9.80 


11.76 


18.72 


94 


4.25 


6.31 


6 88 


7.44 


52 


7.69 


9.61 


11.68 


13.46 


95 


4.21 


6.26 


6.81 


7.86 


53 


7.54 


9.43 


11.82 


13.20 


96 


4.16 


5.20 


6.26 


7.29 


54 


7.40 


9.25 


11.11 


12.96 


97 


4.12 


5.15 


6.18 


7.21 


55 


7.27 


9.00 


10.90 


12.72 


98 


4.08 


6.10 


6.12 


7.14 


56 


7.14 


8.92 


10.70 


12.50 


99 


4.04 


6.05 


6.06 


7.07 


57 


7.01 


8.77 


10.52 


12.27 


100 


4.00 


6.00 


6.00 


7.00 


58 


6.89 


8.62 


10.84 


12.06 


101 


8.96 


4.95 


6.94 


6.93 


59 


6.78 


8.47 


10.16 


11.86 


102 


3.92 


4.90 


6.88 


6.86 


60 


6.66 


8.33 


10.00 


11.66 


108 


8.88 


4.86 


5.82 


6.79 


61 


6.54 


8.19 


9.88 


11.47 


104 


8.84 


4.80 


5.76 


6.72 


62 


6.45 


8.06 


9.67 


11.29 


105 
10? 


3.81 


4.76 


6.71 


6.66 


63 


6.35 


7.93 


9.52 


11.11 


3.77 


4.71 


5.66 


6.60 


64 


6.25 


7.81 


9.87 


10.93 


107 


8.73 


4.67 


6.60 


6.54 


65 


6.15 


7.69 


9.23 


10.76 


108 


8.70 


4.62 


6.56 


6.48 


66 


6.03 


7.57 


9.09 


10.60 


109 


8.67 


4.68 


6.60 


6.42 


67 


6.97 


7.46 


8.95 


10.44 


110 


8.63 


4.54 


5.46 


6.86 


68 


5.88 


7.35 


8.82 


10.29 


111 


8.60 


4.60 


5.40 


6.80 


69 


5.79 


7.24 


8.69 


10.14 


112 


8.67 


4.46 


6.85 


6.25 


70 


5.71 


7.14 


8.57 


10.00 


118 


8.54 


4.42 


5.80 


6.19 


71 


5.63 


7.04 


8.45 


9.85 


114 


8.50 


4.38 


6.26 


6.14 


72 


5.55 


6.94 


8.83 


9.72 


115 


8.47 


4.86 


6.21 


6.08 


73 


5.48 


6.84 


8.21 


9.68 


116 


8.44 


4.81 


5.17 


6.08 


74 


5.40 


6.75 


8.10 


9.45 


117 


8.41 


4.27 


6.12 


6.98 


75 


5.83 


6.66 


8.00 


9.83 


. 118 


8.89 


4.28 


6.08 


5.93 


76 


5.26 


6.57 


7.89 


9.21 


119 


8.86 


4.20 


5.04 


6.^8 


77 


5.19 


6.49 


7.79 


9.00 


120 


8.33 


4.16 


5.00 


5.83 


78 


5.12 


6.41 


7.69 


8.97 


121 


8.80 


4.13 


4.95 


6.78 


79 


5.06 


6.82 


7.59 


8.86 


122 


3.27 


4.09 


4.91 


6.78 


80 


5.00 


6.25 


7.50 


8.75 


123 


3.25 


4.06 


4.87 


5.69 


81 


4.93 


6.17 


7.40 


8.64 


124 


3.22 


4.03 


4.88 


5.65 


82 


4.87 


6.09 


7.81 


^8.53 


125 


3.20 


4.00 


4.80 


5.60 



A N S W lE R S<^ 



In answers expressed in U. S. currency, if the mills in the final result 
were 5 or more than 5, in most cases they have been considered a cent; 
when les8 than 5, they have not been regarded. 



Art. 38. 

S. 1899 feet. 

5. 2011 pounds. 

4. 2455 men. 

6. $5268. 

6. $29.26. 

7. $383.90. 

5. $65.94 
9. $287.67. 

10. $376.71. 

11. 7504 pounds. 

12. $696.87. 

13. 4576. 
U. 5040. 

—16. 4824. 

16. 27944. 

17. 29600. 

18. 61632. 

19. 3237. 

20. 289142. 

21. 415184. 

22. $450.56. 
2S. $3136.81. 

24. $5395.61. 

25. 4092 yards. 

26. $18.12. 

27. $80.87. 

28. $7393.33. 

29. $17.67. 
^a $12650. 
51. $6692.23. 
32. 961 mile& 
S3. $149.18. 
34. 105233. 



35. $220.34. 
5(5. 181777. 
57. 11965. 
38. $944.66. 
59. 8227 pounds. 

40. $19202.50. 

41. 4125 bu. ; 
$8733.25. 

4£. $3914a53. 

43. $1435.50. 

44. $5735.75. 

45. $20701.81. 
4^. $3202.50. 

47. $7329.30. 

48. $1571.56. 

49. $1196.38. 

50. $1542.04. 

51. $12933.16. 

52. $63452.87. 

Art. 45. 

7. 446 years. 

8. 277 " 

9. 67 " 

10. 60 " 

11. 57 " 

12. 80 " 

13. 48 " 
14' 58 " 

15. 57 " 

16. 183 " 

17. 43 « 

18. $240.81. 
id. $95.5a 
;^(?. $38.08. 



21. $616. 
:?^. 32358. 
23. $64;84 
:^^. $135.28. 
;e5. $1411. 
26. 3231. 
^7. $51.24 

28. $157.63. 

29. 8728 rods. 

30. 45736 tons. 

31. 2123 tons. 

32. 2324 feet. 

33. 2324 days. 

34. 4175. 

35. 51. 

36. 5113. 

37. $15.21. 

38. $22.10. 
59. $25.26. 
4^. 32798. 
41. 35555. 
4^. 30443. 
43. 6132. 
^4. 2517. 

45. $3640. 

46. 78388. 

47. $3015.05. 

48. $291.35. 

49. $2063 gain. 
5^. $53945. 

52. 3427. 
55. 3745. 

54. 1152. 

55. $113.51. 

56. $6473. 



57. 


$5412. 


58. 


$9505.67. 


59. 


$5044.25. 


60. 


$1807. 


61. 


$.55. 


62. 


$10330. 


63. 


$16948.50. 


64. 


|1500. 


65. 


$2063 gain. 




Art. 55. 


12. 


$2079. 


13. 


$17120. 


14. $6190. 


15. 


$52.64. 


20. 


$40.50. 


21. 

22. 


$30.59. 
$19.56. 


23. 


$22.74 


H. 


$47.25. 




Art. 56. 


2. 


12825; 




18050. 


3. 


24408: 




31866. 


4. 


$1019.76 ; 




$1675.32. 


5. 


$4579.25 ; 




15776.90. 


6. 




430944 ; 




874752 ; 




$1239.30 ; 



822 
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1348.65; 

4592.70. 
7. 2953216; 

5606496; 

7083104; 

$8977.50 ; 

83845.00; 

46312.50. 
S. $264958; 
. $90288. 
9. 404914. 

10. 186516. 

11. 241768. 
IS. $51188.62. 

15. 179029476. 
U^ $154087.36. 

16. 15704325 da. 

16. 2082600 cts. 

17. 1508741097. 

18. 1587862270. 

19. 365860576. 

50. 819847360a 

51. 982275037. 

55. 8363731415. 

53. $2715413.50. 

54. $2529.25. 

56. $319192. 

Art. 57. 

1. $3505.93. 
S. 3605472. 

5. 3906168. 
4. $19789.44. 

6. $84338.28. 
e. 16810320. 

7. 54793296. 

8. $133804.80. 

9. 73152. 

10. 1031875. 

11. 0. 

IS. 14a57520. 
IS. 18899264. 
U> 40905480. 
15. 0. 
le. 538788276. 

17. $10904. 

18. $5040. 

19. 65208. 
SO. $359424 
ei. $4101.25. 



JLrtm ^S« 

5. 4360; 
43600; 
436000; 
4360000. 

4. 140400; 
1170000 ; 
7488000; 
58500000. 

6. $80000. 

6. $10800. 

7. $600. 

8. $8232. 

9. $48 gain. 
10. $920. 

90274 
151218. 
12.50 gain. 
.32. 



11. 
IS. 
IS. 

IJ^ 

15. 
16. 
17. 
18. 
19. 
SO. 
SI. 



SS. 



93305. 

1700. 
ree'd. 
994 miles. ' 

7242. 

163 gain. 

7161.20. 
77050. 

54. 92500. 

55. $171460. 

56. $43187.82. 

Art. 69. 

S. 6801 tons. 
S. 25844 days. 

4. 6294 rods. 

5. 11966; 
13314 

6. 50384 J; 
17150 ; 
13338f. 
417911! ; 
1495101 ; 
128151f. 
10421; 
91181 ; 
145891: 
12157t ; 
24315f. 



7. 



8. 



9. 53266; 
23673f; 
26633; 
42612}; 
85510|. 

10. 12515 tons. 

11. 60521 ba. 
IS. $7106|. 
IS. 9375 bu. 

50. 1592 bbl ; 
883J. 

51. $108.50. 
SS. 93 oranges. 
SS. 91 yards. 

54. 163 pounds ; 
800 ** 

55. $172.65. 

56. 6801 i tons. 

57. 25841 days. 

58. $820.60. 

59. 976 feet. 

50. 2594 men. 

51. 32793 pounds. 
SS. 11750 bu. 
SS. 714741 mi. 

54. 8219 men. 

55. 20n^ acres. 

56. 63362 rods. 

Art. 70. 

5. $9.58. 

6. $1489. 

7. $25.21. 

8. 354 times. 

9. 416 

10. 672 

11. 1763 
IS. 3300 
^S. 13^ 

u. m' 

15. 784'; 720 ; 
735 ; 641f f . 

16. 35464; 
38688; 
32736; 
30397fJ. 

17. 840TfT; 
630xh; 
560t|t; 
469|^. 



« 



<c 



*€ 



it 

It 



18. 460 ponnda 

19. 465 acres ; 
834iJ" 

50. 1607 bbL 

51. 394 
i^^. 5482. 
SS. 7198. 
i?.^ 31416. 
S5. 7071. 
;?e. 8723. 
;^7. 1172m. 
S8. 4321. 
^. 2086. 

SO. 3646f Mt 
5i. 7500. 
5^. 43785. 
SS. $97. 

54. $76. 

55. $1823^. 

56. $135. 

<?7. 456 pounds. 
38. 296. 
.^9. 122108. 

40. 28jf b- 
.^i. 5182. 

Art. 71. 

S. 1242t«A. 
4.304^. 

e. 12. 

7. 113}«. 

8. 815. 

a 150 bales. 
10. 75 horses, 
ii. $43. 
12. 20 lots. 

S. 18. 

4. 4 

5. 80. 

6. 48. 

7. 10ton& 

8. 98 bbl. 
P. 8| tubs. 

10. 38 bu. 
ii. 100 cents. 
m. 24 suits. 
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IS, 4} ton& 
U- $4500. 

15. 3 bales. 

16. 16. 

17. ^. 

18. 1^. 

19. 32. 

;?a 144 ba 
f i. 48 dajs. 
j?^. $2. 

i. 15. 

5. 15. 
J. 15. 

4. 17976. 

6. 149. 
e. 13. 

7. 12933. 
*. 75. 

5. 21124. 
10, 30 tons, 
ii. $36. 

12, 271^;poimd& 

13, 5 years. 
15. $.76. 
i(?. $107. 
17, $2123|. 
i^. 42 weeks. 
19. $367. 

;^^. $1806. 
^i. $1442it ; 
$6250. 

52, 462ppaDds. 

53, 356 cords ; 
$1 cost. 

54, $1800. 
£5, $2100. 

S6, 3000 pounds. 
:?7. $7.50. 
S8, $109. 
^d. $68. 
^^. 7 years. 

51. 40 cows. 

52. $2. 

53. 296. 
^^ 122108. 
J5. 159. 
Se. 5182. 
^. 8897. 



38, 88099. 
55. 60017. 
^. 822. 

Art. 87. 



£, 


6y 5, 3, 3. 


S. 


2. 7. 11. 


4. 


5, 5, 2, 2, 2. 


5, 


6, 5, 5, 6. 


6, 


6, 3, 8/3, 7. 


7. 


5, 7. 3. 11. 


^. 


8, 3, 2, 163. 


9, 


6, 6, 7, 8, 8. 




2,2. 




Art. 91. 


2, 


14 


3. 


82. 


A. 


4 


5. 


7. 


6. 


12. 


7, 


8. 


9. 


14 


10, 


4 


11, 


68. 


12. 


76. 


13. 


46. 


IJ^ 4. 


15. 


216. 


16. 


46. 


17. 


182. 


18. 


68. 


19. 


28. 


20, 


72. 


21. 


42. 


22. 


47. 


23. 


17. 


SJ^ 


87. 


25. 


124; 2. 


26. 


2 acres. 


27. 


28 feet. 


28, 


28 bu. 


29, 


6;9; 




11 lioi8e& 



Art. 96. 

2. 1008. 

s. 118a 



4, 432. 


25. tt; A. 


5. 126. 


f^. J. 


6. 720. 

7. 450. 


^7. iff greater. 


8, 720. 


^^. f;*;f;A. 


9. 8240. 




10, 1125.. 


Art. 108. 


11. 480. 




12, 16800. 


3, H^ i*^ 


13, 720. 


-^ Vyr. 


14. 1500. 


5. ^A wk. 


15, 526. 

16. 815. 


6. Xtt* lb. 

^ A A ^ 


17. $60. 


7. W- 


18. 180 ft. 


«-^». 


19. 884. 


9-*tF. 


;?a 68. 
21, $4586. 


10. ^H*. 


;^^. 720 bu. 


ii. *J4*. 


23, 560 acres. 


If. *w^. 




i5. iy/,ix. 


/frf. 106. 


i^. HV^. 


^. «. 


15, AV/>. 


5. t|. 


^1^ //o. 


4- If. 




^. ft- 


f. 6H lb. 


5. $16A. 


^- ^•• 


^ 131 »^- 


7. iff. 


J. 93. 


^. }t- 


6. 20ft. 


i(?. J. 


7. 2a 

^. 56^. 


11. f. 


9, 66j>^. 


if. |. 


ia 89. 


i^. h 


22. 128A. 
12. lOOlf. 
/5. 62. 


14^1 


15.^. 


u.m\. 


16.il. 


15. 615A. 
le. 676j. 


17, f 


18, f 


,, 


75. f . 


ArU llA. 


20. ii^ 


«H;» 


21. i. 


*• tt ; 18- 


S2.:^. 


*TWr:ttl; 


^s.m- 


iff* 


^^m. 


^•ttsiliH 
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9. Hi iiiii- 



^r<. 11«. 



1- tt- 
^. }. 

e, itt. 

7. 15J. 
«. lOf. 

1^. 83|f 
11, 27|. 

le. satt- 
i7. 26aA- 
-'^. H- 

19. H. 

;?^. 7f f . 

«5. lOA. 
^^ I114A. 



«5. 187Jyd.; 
$66eHf. 

^. $!«. 
^S. lift. 

^(?. 84^. 
SI. 68iJ. 
J^. 158H- 
SS. 339. 

7. 7f 

^. 2f . 

5. If 

10. 18J. 

ii. f. 

2^. 96Vi. 
i^. 241|. 

15, 166^. 

7tf. 116f. 

i7. 7368J. 

7^. 22887i. 

^^. 1%. 

^i. f 
^^. f 

^4. f • 

25. i^. 

26. Iff. 

27. 4A. 
2B. 6|f . 
;w. 7|. 

^i. «. 

5;e. 10. 
SS. \\. 
S4. 12^. 



55. 5^. 

56. f . 

57. $A. 

58. 40|cts. 
Jd. 328ict8. 
-^. $2}J. 
4i. $114|. 
4;?. 2735 cts. 

45. $10.50. 
^. tl.72J. 
^. 9.67i. 

46. $69f . 

47. $21H. 

48. $845. 

45. $12A. 

5^. $63^. 

51. $145t. 

55. $23^. 

5S. $11.65i. 

54. $2293}. 

55. $7196. 

56. $5784. 

57. $47H. 
68. $if . 

59. $28}. 

6a $199{t. 
61. $78^. 
65. $110|{. 
65. $25^. 

64. 80f bbl. 

65. 424|}. 

7. A. 

9. ^fjj. 
m 36. 

12. If 
i5. 7f 



14* 6f . 
i5. 14At. 

^tf. if. 
17. 5|f 

i^. 17ff 

19. f 

50. 74f 

5i. f 

55. If 

^5. IHi. 

24. If 

55. 2Ard. 

56. $f 

27. $10460. 
55. $147. 
e9. $85f 

5^ $10J|. 
5i. llHcd.; 

44Acd. 
S2. 21| bu,; 

46|biL 
SS. J. 

54. If 

55. -ffg. 

56. f 
^7. ft. 
55. f 
59. 2^. 

40. a. 

4i. f 
4^. If 
4S. 7^ 

44. 8t. 

45. If 

45. 5H: 

47. 7. 

48. 13^ IK 

49. 24 tons ; 
87itona. 

50. »Ayd.; 
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61, 2S^^ lb. 
63, IJ. 

5^. 4}. 
67, 2. 
^^. l^f 
^P. 17}ilb. 
60, 6ff biu 
ei. If yd. 
e^. lA; A; 

A ; If 
^^. ifJ; A; 

A ; 1 A- 
^4. Iff; A; 

f;if. 
e^. «;«; 

«e. Iff; ft; 

A! if. 
67. !«;«; 

8^ ; 611. 
7i. 4; 2i; 

»A ; ^. 

7S. 5| ; IJ ; 
8} ; 1*. 



73. 7i|;l||; 
18H ; If- 

iA;f. 

75. 13J;8fj 

^si- 



12A ; 88f. 
77. a6f;23|; 

Slii:88f: 

75. 80A ; 26H ! 
47« ; 17A. 
79. 99t ; 25t ; 

2893f;l}H. 
*a 29t% ; 3A ; 

217* ; H 
SI. H;li: 

7; If. 
8S. 13 ; 6 ; 

83i ; 2f . 

**. li, f: 

A;3H- 



^r«. 127. 



1. 


\V-;HF; 




H§9 




18 • 


2. 


iS;tt;«. 


S. 


lO/j. 


4. 


4A. 


6, 


A. 


6, 


8H. 


7. 


80: If 


8, 


140 bo. 


9. 


$5.89^. 


10. 


$406S|. 


11, 


14612. 


12. 


f 


13, 


H- 


li, 60 ft. 


15, 


17i lb. 


16, 


1%. 


17. 


57f. 


18. 


4| tons. 


19. 


1.75. 



m 1264}. 

^^. 2A;if;l. 

;?-^. lot lb. 

;?5. 8f da. 

26, $120. 

^7. 19i bbL 

28. 2J. 

;^9. $120. 

50, 7j^ times. 

51. yJ^ increased. 
SS. Adiminisli'd. 
3S. $12601. 

34. $4151||. 

35, $6141i. 
.?^. $44jtlost. 

0°. ouA** 
40. 22H. 
42. 189. 

43, 21J. 
44. 9. 

Art. 148. 

1. 61500 cts. 

2, 2406 cts. 
S. 9206 m. 
^. 860 m. 

5. 763 m. 

6. 475 m. 

7. $8467. 

8. $10408. 

9. $46,725. 
$302. 



10, 
11, 

le, 

13, 



76 A cts. 



$5,607. 
$30.09. 

14, 85 cts. 

15, .23. 
i6. .102. 



17. 
18. 
19. 



20. 



21, 



23, 
24. 
25, 
26, 
27. 
28, 
29. 
SO. 
31. 
32. 
S3. 
34, 
35. 
36. 



38. 
39, 
40. 
41. 
42, 
43. 

45. 

46, 
47. 

48, 

49, 

so, 

61. 
62. 
63. 



.9. 

.07. 

.70000; 
.05000; 
.30400 ; 
2.5000; 

.1070 ; 

.0008. 
4.0000: 
2.1700; 

.1360; 

.0408. 

A. 
f 



*too» 

A- 



A- 



A 



0* 



8J. 
$12t; 

$36|. 
$.75. 

$.875. 



$.31}. 

.56. 

.60625. 

.003J. 

.392. 

.7. 

.032. 

1.875. 

.066.' 

$5.6. 

$12,625. 

$42.20. 

$36.9375. 



3^ 
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Art. mi. 

5. 26.6178. 
^ $196,788. 

6, $274,715. 

6. $84665. 

7. $.496. 

8. $.25. 

9. $.0625. 

10. 50.44. 

11. 6.8045. 
i;?. 8.999976. 
i,J. 9.99. 

14. 1873125. 
iJ. $594. 
le. $706.63. 
17. $2.82. 

15. $70.08. 
19. $6.46. 

;e^. 254.785 tons. 
21, $1427.124. 
S2. 31625 yd. 
23. 51.180606. 
2Jt. 2194.85 acres. 

25. 28.8642 bbL 

26. $4149.125 

27. $19.77. 

28. $7062.15. 

29. 387.83 rd. 

50. $9.40. 

51. 289.7892. 

52. $62.33. 

53. $41375. 
^4- $d5. 
S5. $47.07. 



2. 15.544. 

J. 235.06466. 

4. .0273288. 

6. 5.4008. 
e. $1470. 

7. 2.934 

5. 104182. 
P. .0570. 

10. $3,125. 

1/. .8448. 

12. $.84217. 

IS. .021252. 



14. $.162. 

15. 436692. 
15. .8323. 
17. .74772. 
15. $105,138. 
Id. $36.0062. 
20. 572.8. 
;^i. 620.7. 
22. 1.375. 
i?5. 676. 

;?4. 20.496. 

25. .04765625. 

26. 42. 

27. .0006076. 

28. $1.50. 
;?P. $4.08. 
SO. 311.6. 
Jl. $133.56. 
32. $8467.25. 
S3. $962.50. 
^4. $68.56. 
35. $78,125. 
55. $8869. 
J7. $1125. 
^5. $446.25. 
^9. $438. 

Jfi. $14891.93. 
41. $82.93. 

Art. 155. 

2. 22 66|. 

5. 4500. 

4. .2. 

5. $1.25. 

6. 36.4. 

7. 4602. 
5. 100. 
9. .01. 

1^. .1. 

11. .6455. 

1^. $8000. 

1^. .5. 

U, 1.76. 

15. .31. 

16. .16. 

17. .0175. 
15. .0105. 
19. $2,125. 

. 110. 



23. 
24. 
25. 
26. 
27. 
28. 



30. 
31. 
32. 
33. 



35. 
36. 



21. $.72. 
100000. 
$.50. 
$.08. 
$1.17. 
$31,565. 
$.875. 
$.113. 
$.25. 
$.06^. 
$.09. 
12 coata 
136 bbl. 
^5.85. 
28.8 bu. 
$10.875 ; 
$14,625. 
$23.06^. 

37. $6528. 

38. .4 

39. $198.75. 

40. 4432. 

41. 1.7. 

42. $32 375. 

43. m ]b. 
44' $7.45. 

45. 337.574 J 
328.676 ; 
104.976 ; 
1000. 

46. 76.104; 
.221; 
.00207; 
26.55J. 

47. 1679.7756; 
947.24; 
4581.52 ; 
200. 

48. 87.5986; 
.0004; 
.0000078; 

1.15^. 

49. 244765; 

.975; 
.33615 ; 
461J. 

566.1785 ; 
506.0765 ; 
245470625 

10485.5ft. 



50. 



51. 


253.4163 ; 




6.1588; 




83.281048 ; 




2 78. 


52. 


5.99721 ; 




3.59994 ; 




.000216 ; 




60000. 


53. 


2.25; 




42.625; 


54. 


1.4A.. 
75.415 ; 




17.019 ; 




836.17}. 


65. 


722.9844 ; 




11.2788; 




46346.15A. 


56. 


87.412 ; 




7.7; 


67. 


9948A. 
241.75 ; 




181.875 ; 




323.34. 


68. 


23.25; 




764 859375 ; 




2.2653A. 


59. 


196.5375 ; 




4783.78125 ; 




9.9743H. 


60. 


2.88315 ; 




.01673105 ; 




341.45. 


61. 


.831. 


62. 


1554. 


63. 


688. 


64. 


1449.21, 


65. 


295. 


■ 


Arf>. 162. 


2. 


$322.50. 


3. 


$7060. 


4. $255. 


6. 


$250; 




$187.50. 


6. 


$315.50 ; 




$625.00 ; 




$802.5a 


7. 


$172. 


8. 


$19.83^. 


10. 


$856. 


11. 


$884 
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$860; 
432. 
IB. $810; 
$840 ; 
$884; 
$960. 

Art. 163. 

1, 054 baskets; 

636 
3, 1440 P. ap. ; 

1200 
960 
^ 5600 pounds; 

4200 " 

3600 " 

2800 " 
B. 603. 
6. 900 yards ; 

1350 

1800 



<( 



« 



It 



« 



Art. 164. 

i^. $200.88. 

5. $104.93. 
4. $18.49. 

6. $3495. 

6. $29.70. 

7. $56.28. 

8. $8.7a 

9. $328.99. 
10. $64.58. 
ii. $66406}. 

-4r«. 165. 




5. $1462. 

5. $10.75. 

7. $75.82. 

^. $39.65. 

P. $20.17. 

Art. 166. 

6 686 . 

Txnnnr* 



?. Dfe^ 



;?. 1.464375; 
2.522375. 
S. $21,125. 
-^. .8 yd. 

5. 23 bu. eacb. 

6. $21,375. 

7. $376.25. 
^. $60. 

9. $3228.34 
10. $65.41. 
i2, $59.57. 
IB. $.50. 
iJ. $122.50. 
i4. $534.60. 

15. $55992.31. 

16. $32.07. 

17. $201.91. 
i^. $94.81. 
i5. $212.75. 
SO. $36.86. 
;?i. 6} M. 
BB. 18 yd. 

;?5. 1882 acres. 
SJ^ 192.251b. 
B6. $.75. 

^r«. 172. 

1. $117.25. 
;?. $1489.46. 



5. $1489.84 

4. $124,005. 

6. $102.86. 

6. $16,625. 

7. $99.93. 

8. $717.93. 
d. $621.98. 

7(?. $11475. 

11. $728.60. 

i^. $191.85. 

Art. 197. 

B. 45515 gr. 

5. 105948 oz. 

4. 68245 min. 

5. 63964 ft. 

6. 2046 in. 

7. 43695 sq. ft. 

8. 149181b. 

9. 5480 pwt. 

10. 525600 min. 

11. 9696 CO. ft. 

12. 6216 pt. 
IS. 792 qt. 
U. 200 qni. 

15. 864 doz. 

16. 1008 gi. 

17. $1045.50. 

18. 960 rd. 

19. 563 bbL 

50. 80 boxes. 

51. $29.25. 
;^^. 2160 sb. 
SS. $432. 

;^^ 2419200 860. 

55. 36 bottles. 

56. $17.64 
;?7. 1920 rd. 
S8. 5760 sq. rd. 



29. $9152. 
5(?. 876576 hr. 
^i. 1485 vols. 
SS. 256 pp. 
^;;. 36251b. 
34. 83441b. 
JJ. 29501b. 

36. 326201b. 

37. 6325 lb. 

38. 31501b.,N.i: 

39. 7545 lb. 

40. 461824 lb. 
U/. 15681b. 

42. 18001b. 

;^. 14 br. 24 min. 
3. 7 oz. 4 pwt. 
|qr. yd. 
3 wk. 1 da. 9 
br. 36 min. 

6. 133 sq. Td. 10 

sq. yd. 108 
sq. in. 

7. 1 da. 9 br. 86 

min. 

8. 14 ft. 6i in. 

9. 8 gal. 3 qt. 1 

pt2gi. 

10. 22 br. 4 min. 

48 sec. 

11. 41 lb. 8.98 oz. 
IS. 2 pk. 4 qt. 
13. 2 rd. 9 ft. 2.88 

in. 
1^ 4 da. 14 br.i 
42 min. 43.2 

SAP 

15. 144 oz. 



4^ 8j 
5. 



Art.. 199. 

S. 8bbd. 

3. 49 bu. 3 pk. 7 qt. 

1 pt. 
^ 865 da. 5 br. 48 min. 

46 sec. 



5. 141b. 10 oz. 18 pwt. 
22 gr. 

6. 26 T. 15 cwt. 70 lb. 

7. 25 cwt. 87 lb. 16 oz. 

8. 12 lb. 6 oz. 

9. 201 bu. 

10. 886 gro. 1 doz. 4 



fl. 227fdoz. 
IS. 251 score. 

13. 22 reams 7 qui. 10 

sb. 

14. 151 bun. 8 qui. 

15. 34 yd. 1 ft. 6 in. 

16. 4 mi. 
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17. 40| yd. 
X8. 160 acres. 
19. 8 sq. id. 25 0q. yd. 
4 sq. ft. 112 sq. in. 
SO, 29 cu. yd. 8 cu. ft. 
il, 842 Cd. 84 CO. ft. 

55. 6 od. fL 

23. 81.72 qaintals. 

54. 77pk. 2qt. 

SB. 4 lb. 1 oe. 8 pwt 
5gr. 

56. 8wk. 4da. 

57. 7 hr. 57 min. 15 sec 

58. 15 mo. 

59. 86 reams 15 qui. 7 

sheeta. 

50. 250 bu. 

51. 846 bo. 

55. 804 bbl. 16 gaL 8 qt. 

53. $818.24. 

54. $469.44. 

56. $1900.80. 

36. $201.60. 

37. $10.92. 

38. $69. 

39. $220.50. 

40. $5445. 
41' $7. 
4^. $185. 
^. $30. 
44. $28.80. 
^. $64 
46. $90. 
^7. $57.60. 
4<9. $5,625. 
49. $48. 
5^. $87.82. 

61. 8 gal. 3 qt 1 pt 
J;?. $34.80. 

Art. 200. 

S. f 

^. A. 
4. A. 

5, f 
«. f. 



9. 

10. 
11. 
12. 
13. 

U' 
16. 
16. 
17. 

18. 

19 

20. 

SI. 

SS. 

S3. 



3. 

4. 
6. 

6. 
7. 
8. 
9. 

10. 

11. 
IS. 



6. 
6. 

7. 

8. 

9. 
10. 
11. 

IS. 
13. 

14. 
16. 



I 

.28135. 

.26166+, 

.82926 + 

.01. 

.15625. 

.4875. 

.5. 

.8125. 

H 

AVr. 

A. 



Art. 201. 

190 bu. 45 lb. 
$130.48. 
$61.50. 

10 gro. 8 doz. 6. 
15 hr. 28 min. 
60 gal. 1 qt. 
22 cwt. 84 lb. 14f 
oz. 

19 Cd. 3 cd. ft. 13 
cu. ft. 

22 yd. 2 ft. 10 in. 
2hhd.l7gaL 2 qt. 
8gi. 

Art. 202. 

71 lb. 8 oz. 
25 Cd. 6 cd. ft. 4 
cu. ft. 

4 T. 16 cwt 6 lb. 
12 oz. 

13 sq. yd. 8 sq. ft. 
132 sq. in. 
8 cwt. 41 lb. 10 oz. 

5 lb. 8 oz. 10 pwt. 

1 wk, 6 da. 5 hr. 17 
min. 16.8 sec. 

20 hr. 24 min. 
4qt. 

137 gal. 1 qt 
8 gal. 8 qt 



16. 80 Cd. 5 cd. ft 14 
cu. ft 

Art. 203. 

5. 4 yr. 3 mo. 9 da. 

3. 9 yr. 8 mo. 29 da. 

4. 10 yr. 8 mo. 5 da. 5 

hr. 

6. 175 da. 

7. 258 da. 

8. 18 yr. 4 mo. 21 da. 

A^^. 204. 

5. 81hhd.40gal.3qt; 

50 hhd. 40 gal. ; 

94 hhd. 59 gal. 1 qt. 

3. 17 rd. 1 yd. 1 ft. 6 
in.; 

51 rd. 4 yd. 1 ft 6 
in.; 

4. 66 cu. yd. 26 cu. ft 
184 cu. in. 

188cu.yd.25cu.ft. 
868 cu. in. 

6. 2 da. 20 hr. 34 min. 
8 da. 18 hr. 42 min. 

f-^. 476 Cd. 8 cd. ft 8 
cu. ft. ; 
635 Cd. 2 od. ft. 

7. 1 lb. 7 oz. 12 pwt. 

8. 56 T. 8 cwt 

9. 432 lb. 

10. 2 hr. 9 min. 86 sec 

11. 10 lb. 

15. 7 hhd. 55gal.0qt 
1 pt. 

13. 1 mi. 140 rd. 13 f»- 
2.4 in. 

14, 87 A. 140 sq. rd, 

16. 11 ft 10.56 in. 

16. 8.24 gr. 

17. 12 mo., or 1 yr. 

18. $196.80. 

19. $125.25. 



Art. 205. 

S. 41 gal. 8 qt 1 pt 
3, 54 yd. 2 ft. 2^ in. 



ANSWEHS. 
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^ 49 gal. 2 qt. 1 pt 
6. 21 bu. 1 pk. 5 qt. 1 
pt. 

6. 6 T. 10 cwt 75 lb. 

7. 6 Cd. 8 cd. a 11 ca. 

ft. 

8. 81 bu. 1 pk. 5 qt. 

Ipt.; 

28 bu. 1 pk. qt. 

1.9 pt.; 
28 bu. 2 pk. 2 qt. 

Jpt. 

9. 12 yd. ft. 5H in. ; 
6yd. ft. 2tt in. 

10, 1 Ckl. 2 cd. ft. 5 cu. 

ft. 
ii. 1 <M. 17 pwt. 4 gt. 
12. 880 rails. 
IS, 8 cwt. 64 lb. 12t oz. 
U. 41 mi. 218 id. 5 ft. 

6 in. 
15. 16o A. 25 sq. rd. 

24.4 sq. yd. nearly. 



Art. 218. 

S. 54 ft. 

4. 1080 tiles. 

5. $608.40. 

6. $65.4a 

7. 22^ acrea 

8. 812i sq. ft 

9. 12568.75. 

10. 82 rd. 

11, |48.87f 
ij?. 83 yd. 

15. $15.50. 
14. 42iyd. 

16. $111.10. 

7^. 21.29li squares. 

17. $189 57. 

18. 72 planks. 

19. $198. 
SO. 840 sods. 

gl. 11316 shiDgles. 



1^2. $25.55. 

25. $447.99. 
;?4. 122iA. 

26. $11.70. 

5. 19760 en. in. 

4. 8i ft. 

J. 221 cu. ft. 

6. 208 cu. yd. 

7. 3 cu. yd. 26 cu. ft. 

297 cu. in. 

8. 7 cu. yd. 11 cu. ft. 

200 cu. in. 

9. 5 cu. yd. 25 cu, ft. 

10. 1 hr. 12 min. 

11. 12A Cd. 

12. 8 ft. 

13. $13.18. 
U. $166.00. 
16. 2Cd. 

16. 49|V perches. 

17. $410.16. 

18. $50.90. 

19. 8 ft. 

20. .$1607.82. 

21. $379.08. 

22. 108 cans. 

25. $471,661. 
24. 12 min. 

26. 663A- peicbes. 

26. $3276. 

27. 2142 cu. ft.; 
$388.20. 

Art. 226. 

5. 18i board ft. 

4. 15A "• 



6. 86 

6. 22| 

7. 81A 

8. 85 

9. 25 
m 288 
11. 72 
15. $4.20. 

14. $15.75. 

15. $6.14. 

16. $1.06. 



«< 



<« 



M 






17. 62f board ft 

18. $9.90. 

19, $9.48. 

20. 815 board ft. 26} CO. 

ft. 

21, $191.52. 

22, $239.65. 



^rf. 229. 

5. 874^ gaL 
4. 6 bbL 

6. 54f hhd. 
19681 lb. 
8500 



6. 
7. 
8. 
9. 



$14.96. 
149H gal.; 
1260 lb. 

10. 218|J cu. ft. 

11. 8888.1 cu.ft 



A7^. 230. 

6. 820 bu. 

7. 820cu. ft. 

8. 138i bu. 

9. 15 fl^ 

10. 192 bu. 

11. 8 ft. 

12. 108| bu. 

15. 56.7 bu. apples; 
72 bu. barley. 

14. $1920. 

16. $178.25. 

16. $205.06. 

17. $255.02. 

18. 89 A bbl. 

19. 697i tons. 

20. 587.1 bu. 
;?1. 288.14 bn. 
22. $20.68. 
;?5. 8^ tons. 
24. $27. 

j?5 270 tons ; $1485. 

26. $14.75. 

27. 82.56 tons. 
iP5. 1.792 tons. 
29. $198881. 
SO. $826.20. 



1 
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Art. 242. 

B. 243} lb. 

3, $6321. 

4, 14.346 rd. 
6. $601440. 

6. $3180.01. 

7. 2 mi. 306 id. 

8. 386} ft. 

9. 2912 bu. 
to, $175. 

11. $205.49. 

12, 21.6 ba. 
iJ. 437i lb. 
U. 128 men. 

15, lOO^jlb. 

16, 264J lb. 

17, $9896.25. 

18, $831,726. 

19, $7035. 
ISO. $944. 

Art. 24:4:. 

5, 20%; 40%. 

5. 121%. 

4. 51%: 121%. 

6. %%\%. 
€. 73A%. 

7. 121%. 
«. 75%. 
P. 5%. 

10. 16%. 

ii. 8%. 

li. 371%. 

i.?. 151%. 
i4. 1%. 

16, 6% ; 6%. 
16. 75% ; 20%. 

27. 46|%. 

28. 961 %:\ 
iP. 50%. X 
BO, 65%. 

^i. 7% ; 4il%. 
J^^. 171%. 

^r«. 240. 

fS. 130 gal. 

5. $-^00. 

4. 3360 bbl. 



$625. 

50 yd. 

$6500. 

314 

2641b. 

$31,375. 

2000 ft. 

$2476.80. 

$2708. 
\4. $12465. 
16. 4500 ba. 
16, $78133.881. 



Art. 248. 

. 2500. 

$6000. 

500 

1717.28. 

800. 

175 A. 

42.3 cwt. 

1200 bo. 

$450. 

$7400. 

57 ft. 
i4. 1242 mi 
15, $485. 

$325.40. 

$400. 

$600. 

$2400. 



3, 
5, 
6. 

7. 

8. 

9, 
10. 
11, 
12. 
13. 



16, 
17. 
18, 
19, 



\B0. 342} A. 

Art. 252. 

1. $838,621. 
B, $576 ; $174 

3, $1351.78; 
$232.72. 

4, $250.17; 
$115.58. 

6, $204.28; 
$55.72. 

6. $8,125. 

7. $5.45. 

8. .054 

Art. 256. 

e, $4371. 
3. 93498.9a 



4. $584.77: 

6. $2094 

e. $8962.40. 

7. $1909.121. 

8. |95.83. 

9. $4.56| 8. p. ; 
71.63wh.gain. 

10. $10 loss. 

11. $1050 gain. 
IS, 9}ct8. 

15. $137.89. 

16. $2996.- 

17. $1177.05. 

18. $2752.5a 

19. $4375; 
$2.80. 

20. $.53i^; 
$1,061. 

SI. llf cts. 
SS, $2.85. 

Art. 258. 

2. 26%. 

3. 40%. 

4. 14}%. 

5. 16%. 

6. 18}%. 

7. 14f%. 

8. 28%. 
P. 50%. 

i(?. 871%. 

Art. 260. 

S. $9375. 

3. $8.80. 

4. $1.50. 

5. $1414 
7. $2.25. 
^. $86.25. 

9. $6.86. 
ia $.75. 
ii. $491. 



Art. 261. 



S. $150. 
3. $96. 
^ $27500. 



^rf. 265. 

2. $116.25. 
^. $76.17. 

4. $378.13. 

5. $82.11. 
^. $379.40. 
7. $285.19. 
^. #96.90. 

Art. 266^ 

S. Ufa. 

3. 21%. ^ 

4. 6%. 

5. 61%. 

Art. 267. 

S, $16800. 
3. $3500. 
^ $8400. 
J. $15760. 

Art. 268. 

5, $4400. 
3, $6480. 
^ $9860. 
J. 256 bbl. 

Art. 271. 

i, $72 75. 

3. $38.60 

4. $90. 

6, $285. 

i?. if%. 

3. f%. 

4. 1|%. 

Art. 273. 

5. $13600. 
^. $8960. 
4. $60000. 
J. $16600. 

6. 2450a 
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Art. 277. 

5. 5} miUs. 

^ $108,871. 

6. $13.09. 

7. $11850. 

Art. 284. 

S. $888.59. 

S. $15435. 

4. $170.10. 
J. $842.40. 
e, $1334.375. 
7. $1405.10. 
^. $133. 

9. $1706.25. 

ArU 285. 

J. $67 50; 13% 

5. $4948.13^. 
S. $3.84. 

$23.50. 

$1686. 

25%. 

$3.50 ; 38%. 

$300. 

$300 lost. 

$48. 



4. 

S. 

6. 

7. 

8. 

9, 
10, 
11. 
IfS. 
IS. 

14^ 

16, 



Ti ,0' 



$106}. 
$138. 
$o.2o. 
60%. 

16. $18.43 gainU 

17. $8700, cost. 

18, $453.81. 

19, 4% loBt. 



BO. $3870.37. 
SI. $4080.50. 
22. $.31J. 
S3. $405. 

Art. 294. 

3. $12.58, 

at 6% ; 
$8.89, at 4%. 

4. $93.58, 

at 5% ; 
$148.04, 
at 8%. 

5. $369.47, 

at 7% ; 
$388.72, 
at 74%. 
e, $3.46, at 6% ; 
$4.03, at 7%; 
$4.32,at7i%. 

7. $115.70, 

at 5% ; 
$185.12, 

at 8% ; 
$308.26, 

at 9%. 

8. $421.99. 

9. $85.72. 

10. $79.38. 

11. $421.87}. 

12. $18337.50. 

A'i^t. 296. 

2. $9.09. 

3, $9.38. 
Jt. $36.47. 

5. $83 70. 

6. $3.84 

7. $88.34. 



8, $3.57. 
d. $6.84. 
i^. $16.89. 
lU $343.94 
i;?. $318. 
IS. $369.34 
i4. $473; 

$3.48; 

$6.98 ; 

$9 ; 

$8.58. 

$447. 

$3.33. 

$53. 

18, $57.39. 

19, $5.78. 
$3494 
$473.14 
$1543.50. 
$136.39. 



15. 
16. 
17. 



20. 
21. 

22, 
23, 



Art. 298. 

4. $8.39. 

5. $81.89. 

6. $63.75. 

7. $227.11. 
^. $51.67. 
9. $11. 

i^. $8.40. 

i/. $1.73. 

12. $6.91. 

2,?. $5417. 

U. $91.86. 

i5. $515.50. 

i(?. $3579.86. 

17, $1519. 

i^. $411.96. 

19, $1355.85. 

20. $1030.4a 



21, $890.10. 

22, $1350.40. 

23, $583 gain. 

24, $5037.23. 

25, $838.07. 
ee. $1120.69. 

27. $1868.53,1083. 

28. $54, loss. 

Art, 300. 

4. $669.13, 

at 6% ; 

$334 56, 

at 13%. 

5. $6936.09, 

at 7% ; 

$6069.08, 

at 8%. 

6. $1403.08. 

7. $1500. 

8. 8%. 

9. 74%. 

10. 7%. 

11. 3 mo. 13 da. 

12. 3 yr. 9 mo. 

13. 8 mo. 13 da. 
14* 1 yr. 3 mo. 

15. 3 yr, 1 mo. 15 

da. 

16. $19500. 

17. 64%. 

18. $33700. 

19. $1520.91. 

20. 4 yr. 3 mo. 

21. 74%. 
j^5. 4 mo. 
;^^. 10%: 
27. 54%. 
;^^. $35000. 



Art. 302. 

2, $371.60, amt.; 

$59.60, comp. int. 

$935.89, amt.; 

$185.89, comp. int. 
S. $777.93, amt.; 



$187.93, comp. int. 
$466 854, amt.; 
$90,854, comp. int. 
4* $1880.086, amt.; 
$130,086 comp. int. 
11588.65. amt. 
$.65, comp. int. 



6. $443.49, amt.; 
$43.49, comp. int. 

6. $3164.86, amt. ; 
$164.86. comp. int. 

7. $3658.41, amt.; 
$158.41, comp. int. 
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Art. 310. 

S, $600, p. w.; 
$14.40, diB. 

3. ^2500, p. w. 
$140, dis. 

4. $481.17, p.w 
$13.83, dis. 

5. $4^165. 
(5. $4.52,1088. 
7. $945.40. 

s. $.834. 

9, $3677.75. 

Art. 318. 

fS. $6.65, dig.; 

{361.85. pro. 
6.27, dis. ; 
$591.23, pro. 
^ $11.70, dis. : 
$872.90, pro. 

6. $19.44, dis. ; 
$1080.56. pro, 

6. $15.02, dis.; 
$859.98, pro. 

7. $13.54, dis. ; 
$1236 46, pro 

8, $18. dis. ; 
$462, pro. 

9, $21.93, dis.; 
$918.07, pro. 

10. $20.51. 
lU $1472.88. 

12. $3a, dis. ; 
$448, pro. 

13, $.90,diff. 
U' $552.44. 

15. $8.55, dis. ; 
$891.45, pro. 

16. $9.22, dis.; 
$670.78, pro. 

17. $9.72, dis.; 
$1240.28, pro. 

18. $8.75. dis. ; 
$1491.25, pro. 

19. $3.50, dis. ; 
$372.10, pro. 

HO. $1614.47. 
^1. Mai. Dec. 16; 



80 da., term 
of dis. ; 
$1276.43, pro. 

22. Mat. June 18; 
59 da., term of 

dis.; 

$500.18, pro. 

23, Mat. Apr. 8 ; 
46 da., term of 

dia.; 

$942.53, pro. 



Art. 319. 

2. $1278.42. 

3, $281.94. 
4' $1205.52. 
6, $360. 

6. $2990.54. 

7. $240. 

8. $56492. 

9. Mat. May 12 ; 

63 da., term of 
dis.; 
$646.79, face 

10. Mat. July 18 
60 da., term of 

dis.; 
$883.84, face. 

11. Mat. May 18 ; 
66 da., term of 

dis.; 

$1278.76, 
faca 

12. $584.20. 

13. $194.64. 



Art. 323. 

3. $606.37. 

4' $866.98. 

5. $366.09. 

6. $1382.33. 

7. $173.75. 

8. $216.29. 

9. $1642.31. 

Art. 324. 

2. $312.86. 

3, $355.15. 



Art. 338. 

2. $24468.75. 

3. $16856.25. 
4' $1740, gain. 

Art. 339. 

2. 136 shares, 

at 10% dis, 

102 shares, at 

20% prem. 

3. 220 shares. 
4» 204 shares. 

Art. 340. 

2. $25500. 

3. $21100. 

Ait. 341. 

2. $700. 

3. $2530. 
4^ $21.45, loss. 



Art. 342. 

2. 6{% at 108. 
7^% at 84. 

3. 8f%. 

4. 8% bonds 

fj% better; 
6% bonds 
tV% better. 

5. N. Y. 7's 

if % better. 



Art. 350. 

2. $1601.93. 

3. $856.80. 

4. $491.77. 
6. $1135.40. 

6. $1194. 

7. $2486.60. 

8. $555.89. 

9. $776.67. 

10. $202.91. 

11. $4764.84. 

12. $5158.24. 

13. $6388.80. 
14' $4791.60. 



Art. 351. 

3. $829.68. 
4^ $1664.60. 
6. $2629.68. 

6. $979.85. 

7. $1309.03. 

8. $763.16. 

9. $1873.18. 
10. $816.46. 



<9 



Ai-t. 356. 

3 mo. 25 da. 

3. 6 mo 26 da., 

time of Cr. ; 
June 27, '81, 
Eq. time. 

4. May 6, 1883. 

5. 6 yr. 20 da. 

from date of 
last paym't. 

7. Nov. 26, 

Eq. time. 

8. 73 da., 

term of Cr. 
Feb. 26, 
Eq. time. 

9. Mar. 7, 

Eq. time ; 
$1178.01, 
cash value. 

-Are. 357. 

2. Aug. 19, '86, 

Eq. time. 

3. June 7, 1884. 

4. June 27, '82 ; 
Dis., $149J38 

5. Apr. 23, 1884. 

Art. 372. 



1. 130. 

2. 1728. 

3. 48. 

4. 160. 

5. 126. 

6. $601.20. 

7. mf yd. 

8. 27.03. 
10. 8f yd. 
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11. 60. 

12. 240. 

13. 9. 
i^. 2. 

5. $100. 

-#. 43i T. 

5. $157.50. 

6. 22f bbl. 

7. $4.27. 
^. $21. 

9. $5446.62. 

10. $10.60. 

ii. $18424. 

12. 72 bu. 

i,?. 24 men. 

U. $1875. 

iJ. 30 mo. 

16. $240. 

i7. $52.79. 

18. 210 A. 

i9. $202.50. 

^a 900 tiles. 

Art. 378. 

4. 560 bu. 

5. 2204 Cd. 

6. $10958.90. 

7. 114|yd. 
$63. 

2 oz. 10 pwt. 
20 men. 
$185. 
$6428.57. 
2|da. 

14. $709.87. 

15. $89.60. 
$120. 
$100. 
9 men. 
8.116 ft. 

eo, 59f da. 
21. $7320. 
^^. $1728. 

23. 82911 yd. 

24. 14f da. 

25. 70 lb. 



5. 

10. 
11. 
12. 
13 



16. 
17. 
18. 
19. 



Art. 384. 

3. $336, A's ; 
$504, B's ; 
$840, C*8. 

4. $96, A's ; 
$80, B's ; 
$48, C's. 

5. $2089.06; 
$104453. 

6. $6000: 
$8402 25 ; 
$5055.75 ; 
$8042. 

7. $120.45. A's; 
$240.90, B's ; 
$602.25, Cs. 

Art. 385. 

2. $2400, ' 
Smith's ; 

$2666}, 
Bank's ; 

$2033i, 
Crane's. 

5. $102, A's; 
$148.40, B's ; 
$96.80, C'b. 

4. $22.50, 

A pays ; 
$15, B pays ; 
$18, C pays. 

6. SO ba., A's ; 
27 bu., B's ; 
86 bu., C'a 

6. $604.71, A's ; 
$167.49, B's. 

Art. 389. 

2. 1369 ; 1764 ; 
3136 ; 5625. 

5. 3375 ; 5832 ; 
74088; 
157464. 

4, 3969; 
110592 ; 
1048576; 
248832. 

8. 1.1025; 



.0064; 
23.04; 
5.5696 : 
.000049. 
9. 645.16. 

10. 1191016. 

11. 1958,V- 

14. ^^' 

15. .00116964 
ie. .000000015625. 

17. 46733.808208. 

18. 33169Jf. 

19. 16.6056J. 

20. 24.76099. 

Art. 390. 

3. 2304 

4. 3136. 

5. 9604. 

6. 15625. 

7. 11025. 

8. 50625. 

9. 88809. 
10. 116964. 

Art. 391. 

3. 39304. 

4. 91125. 

5. 263144 

6. 873248. 

7. 1953125. 

8. 6028568. 

9. 13144256. 

10. 3.511808. 

11. 830.584 

12. .421875. 

13. 669921.875. 

14. .000250047. 

15. 42.875000. 

16. 95757}|. 

t7. iff 

20. 1520875. 

21. 2023//^. 



:?^. 5.887. 
;?5. 640000. 

24. 2540.0390625. 

25. 125. 

Art. 396. 

3. 36. 

^. 49. 

5. 54. 

e. 75. 

7. 107. 

5. 144. 

5. 11.2. 
10. 144 
ii. 3.05. 
12. 145. 
7^. 109. 
i.#. 324. 
15. 516. 
i^. 103.9. 

17. 14.0048+. 

18. .035. 

;^^. ||. 
;?i. 4.218 + . 
22. 2.68 + . 
;^5. 36.37. 
;^^. 64. 
25. 1. 
^(7. 1.4142. 
27. 1.7320. 
;^^. 2.8284. 
j^9. 3.4641. 
30. 5.0990. 
5/. 1008 ft. 
32. 52 rd. 
5,?. 200.56. 
^^. 145Jrd« 

55. $187.20. 

56. 235 men. 

Art. 398. 

1. 20. 
;^. 21 ft. 

3. 45 yd. 

4. 25 ft. 7.84 ia 

5. 39 ft. 

5. 860 ft. 6.66 in 



! 
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Art. 400. 

S. 25. 

4. 55. 

5. 73. 

6. 83. 

7. 864 

8. 1598. 

0, if 

11. 1.42 +. 
i;?. 5.5. 

i.J. .46. 

U. 2.84. 

i5. 1.269. 

16. 1.5874 

17. 1.8171. 
i^. 2.0800. 
19. 27.15. 
i?(?. 60.8. 
£1. 3 ft. 

;?j^. 12150 sq. ft. 
£S. 5 ft. 8 in. +. 

Art. 4:01. 

1. $94.67. 
S. .1. 

5. 560. 

4. $4200. 

5. $450. 

6. 660 A. 

7. $1.15. 
^. $82.33. 

9. 1280 rd. 

10. $79.64. 

11. $16.75. 

i<^. 8 A. 109.9 sq. 
rd. 

13. $1.69. 

14. 44.6 pch. 
i5. 11001b. 
16. $1584 
i7. $410. 

i^. 21 da. 15 hr. 
44min. 



10. 6 ft. 5.3 in. 

20. UllShhd. 
£1. .15. 
iJiJ. 1^ mo. 
23. $8248.80. 

S5. $2291.44. 

26. .48. 

27. 35.35 ft. 

28. 25 ft. 

29. $142.60. 
SO. $16153.84 

31. $896.95. - 

32. 6f rd. 

33. 93Jft. 

34. 7 mo. 15 da. 

35. $333.33^. 

36. $95. 

37. 320xV sq. ft. 
55. $63.28. 

39. $21500. 

-^a $575.99. 

41. $652.86. 

4^. $455. 

>^. $1.20. 

U' $32.77. 

45. $193.60. 

46. $.60. 

47. $18375. 
4<^. 6%. 

45. $1000, B; 
$1500. C. 
50. 1.69. 
57. $48.60. 
5^, $1113. 

53. $264.25. 

54. 6 ft. 

55. $318.77. 
5(5. $15.25. 
57. $308.08. 
55. 9^7vda. 
55. 640 stones. 
60. $66.63. 
ei. 20^;^. 

62. $439.84. 
65. $3»9.61. 



64. 600 bn. Vt ; 
180 bbl. pork; 

183}|bbl. flour. 

65. {^2031. 25. 
1590j\ gal. 
$308.38, g'n. 
2310 tons. 
$133.35. 
$1210.59. 
$80.44 
$1408.0a 
$430.15. 

74. 600 men. 

75. 160 rd. 
14 CO. ft 
$3905. 
7454 rails ; 
$372.71,cost 
3 JT. 4 mo. 



66. 
67. 
68. 
69. 

70. 
71. 
72. 
73. 



76. 

77. 
78. 



^^. 



4 yr. 2 mo. 
$2362.50. 

37i%. 



79. 
80. 
81. 
82. 
83. 

84. $126.17. 

85. 156 ft. 
$616. 

15362Aft. 
$390.19. 
$79.60 



86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 



31A%. 



$250000. 
80 rd. 
$2037.75. 
$1.80. 

95. 1944 tiles. 

96. $1242, gain; 
30iff. 

97. 
98. 
99. 



« 



$1672.53. 
$225, A's; 
$330, B's ; 
$370, C's. 

100. 173.569 bu. 

101. $71.25. 

102. 360. acres. 

103. $39.75. 



104. 373.336 cnJk 

105. $22.32. 
$5.91. 
$14400. 



106. 
107. 
108. 
109. 
110. 



662! sq. yd. 



'a 



111. 
112. 



115. 
116. 
117. 
118. 
119. 



62^7 min. 
$480, gain ; 
$36 an acre. 
$300. 
$11773.83 

113. 9 men. 

114. $1.60. 
$125. 
17.88 a 
$532.18. 

190. 
2.24, 

simp. int. 
$2202.24, 

amonnt ; 
$295.56, 

comp. int.; 
$2215.56, 

comp. amt.; 
$1673.93 + , 

pres. w*th ; 
$246.07, 

trae dtsc*t; 
$283.20, 

Vk disc't ; 
$1636,80, 

proceeds ; 
$2252.20, 

face. 
$2.16. 
.023%; 
$58.13. 
$850.72, 

loss. 
$2266.661 « 

cost; 
$2436.661, 

sold for ; 
$2833.831, 
asking prica 



120. 
121. 

122. 

123. 
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ADDENDA. 



ArU 410. 



s. 


A- 


s. 


1 


4. 


H- 


6. 


n 


6. 


H- 


7. 


^^ 


8. 


* 


9. 


«• 


10. 


H; W- 


12. 


Jf. 


13. 


**A 


u. 


iVft- 


15. 


HI- 


16. 


flS 


17. 


vfjT- 


IS. 


7H|. 


19. 


am- 


20. 


5A. 


21. 


Vft. 


22. 


H 


23. 


7sl«- 


« 


iii'^. 4;?^. 


1. 


29106 1. 


i. 


34785. 


s. 


f 3 4800. 


A. 


332 in. 


6. 


1116610". 


6. 


7551250 sq. 1. 


7. 


17520 br. 


8. 


59068". 


9. 


5" 48' 7.2". 


10. 


|8 3131A. 


11. 


2 mi. 99 rd. 




11 ft. 2.64 




in. 


It. 


f35lTt33. 


IS. 


42' 54". 


u. 


0.3 f 53 31 




Tri86, 



15. 511 3 2. 

16. 6 S. 22° 30^. 

17. f33 rn,35. 

18. 3ft 9 in. 

19. 12" 51' 25?". 

20. 9 oz. 3 pwt 

144 gr. 

21. 3983.76 ft. 

22. 424.98775 A. 

Art. 424. 

1. 1 mi. 4 cli. 
2 rd. 20 1. 
;?. 239 fath. 1 ft. 
5. 657° 33' 20". 

4. Cong. 6 O. 4 

f.?llf34. 

5. 87°, 50 naut. 

miles. 

6. lb814 §5 33 

31. 

^. ^f^ mi. 
9. :^ch. 
ia .5825+ lea. 

11. .20035 mi. 

12. .3. 

13. 1 da 4 hr. 7 

min. 30 sec 
U. $2275. 
i5. 980 rd. 
16. T 3'. 

^rf. 426. 

1. 80 A. ; J sec. 

2. 5760 rails ; 
$230.40. 

3. $340. 

^. 240 A.; I sec 

5. 120 A. left ; 
$27.20, gain. 

6. 420 A. left ; 
$635, gain. 

Art. 436. 

2. 107° 19' 481". 

3. 122* 26' 46^'. 



Art. 437. 

2. 5 hr. 67 min. 

49 sec. 

3. 6 hr. 59 min. 

51 sec. 

4. 1 hr. 3 min. 

58 sec. 

5. 1 hr. 13 min. 

32| sec. 

6. 51 min. 18 sec. 

7. 1 hr. 40 min. 

8 sec. 

8. 6 hr. 28 min. 

27 sec 

9. 1 hr. 33 min. 

27 sec. 

10. 5 hr. 6 min. 

iSJisec, 

Cincinnati ; 
4 hr. 53 min. 

43 sec, Chi. ; 
4 hr. 43 min. 

13sec., St. L. 

11. 12 hr. 7 min. 

41 sec night, 
Berlin ; 
4 hr. 53 min. 
46 J sec P.M., 
St. Paul. 

12. 5 hr. 5 min. 

82 sec. later. 

Art. 438. 

2. $120. 

3. $10.58. 

4. $.04. 
6. $8236. 
6. $10.96. 

Art. 439. 

2. $464.10. 

3. $7308. 

4. $11.30. 

5. $1161.04. 

6. $674.16. 



Art. 440. 

1. $925.73. 

Art. 446. 



2. 


$96.12. 


^ $2937.26. 


5. 


$1050.10. 


6. 


$612.77. 


7. 


$1248.11. 


8. 


$1877.44. 


9. 


$693.77. 


10. 


$529.10. 


11. 


$4210.63. 


, 


ArU 447. 


4. £1543 4r. 2d 


6. 


1664.13 




marks. 


6. 


25360.46 fr. 


7. 


8825.1 guild. 


8. 


17066|mark& 


9. 


31888.83 fr. 


10. 


12918.75 fr. 


11. 


$606,875. 




Art. 464. 


1. 


103. 


2. 


8. - , 


3. 


15. 


4. 


$415. 


5. 


8. 


6. 


7%. 


7. 


10. 


8, 


6. 


9. 


11. 


10. 


222. 


11. 


78. 


12. 


$32448. 



Art. 457. 

1. d. 

2. 6144. 

3. 4. 

4. 7. 

5. 766. 
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6. $581440. 

7. $2187. 

Art. 465. 

S. 42 A sq. ft. 
S, 22 A. ch. 
13.45 P. 

4. $449.07. 

5, $147. 

Art. 466. 

S. IJft. 

5. 13 in. 
^ 28rd. 

6. 672jfd.5^>V7d. 
6, H\ ch. 

Art. 467. 

S. 111.8+ ft. 

3. 8 sq. ft. 1.7 

sq. in. 

4. 18 A. 41.76 P. 

Art. 468. 

i?. 84 sq. ft. 

5. 5} acres. 

4. $5940. 

5. 1 acre. 

^. 28} board ft. 

Art. 469. 

S. 11178 sq. ft. 
S, 2 acres. 

Art. 470. 

g. 881.625 sq. ft. 
g. 17.82i A. 

Art. 471. 

5, 15 ft. 10 9 in. 
4. 5 ft. 10.6 in. 

6, 5 ft. 

6. 7 ft. 8.96 in. 



Art. 472. 

4, 818.3 A. 
6. 11459 A. 
6, 8.509 A. 

Art. 473. 

5, 7rd, 

4. 10.01yd.; 
81 .447 yd, 

6, 19.098 a; 
69.998 ft. 

Art. 479. 

4. 207.84 sq.ft. 
6. 168J sq.ft. 

6, 268.8944 sq. 

feet. 

7. 801.176 sq. ft. 

Art. 480. 

5. 81.808 CO. ft 
4, 274| cu. ft. 

6. $27. 

6, $58.68. 

Art. 481. 

3, 429.25 sq. ft. 

4, 512.9 sq. ft. 

Art. 482. 

3, 89.27 en. ft. 
^. $29.28. 

5, 192000 cu ft 
222846 sq. ft-. 

Art. 483. 

3, 256tsq. yd. 

Art. 484. 

2. 68.1196 en. ft. 

3. 88.125 cu.fL 

4. 64.9881 cu. ft. 



Art. 485. 

;?. 28.2744 sq. ft. 
3. 12.5664 sq.ft. 

Art, 486. 

S, 14137.2 cu. ft. 
3. 628.6 cu. yd. 

Art. 487. 

e. 99.144 gaL 
3. 120.0948 gal. 

Art. 505. 

5. 178.597 m. 

6. 80.685 m. 

7. 10.50412 Km. 

8. 4.8486 Km. 

9. 12.80 m. 

10. $1.92. 

11. 2487475 KnL 
IS. 147.2 Km. 

13. 150000 m. 

14. 84 sq. m. 

15. 326468 ca. 

16. 1512 sq. Dm. 

17. 72 m. 

18. 85.664 cu.m. 

19. 88.4 cu. m. 
go. 482.96 cu. m. 
gl. 89.066. 

$107,415. 
eg. 2677.02 L 
g3. 14460 L 
g4' 201. 
£5. 751. 
g6. 90 HI. 
$7. 18500 Kl.; 

16500000 g.; 

165000000 dg. 
es. $400. 

Art. 508. 

1. 80.88+ ft.; 



15.48 a 
g. 3.728 mi.; 
248.56 ml 

3. 68.58 m.; 
16.91+ m. 

4. 10.773 A.; 
1723.68 sq.rd. 

5. 29.999+ a. 

6. .5287 HI. 

7. 2289.44 g.; 
2721.6 g. 

8. 81.42685 
sq. m. 

160.003 m. ; 
$38.03 gain. 
88.9056 Kg. 
$288.75. 
$1860. 
$531.29. 
1666| m. 



9. 

10. 
11. 
Ig. 
13. 

14. 
16. 
16. 
17. 
18. 
19. 



$210.38. 

$185.69. 

437.7 tons. 

$133.52. 

45 92 bu. 
go. 2803.88 liters. 
gl. 8.6 M. tons. 

Art. 509. 

1. 8207 arpents 
854 sq. toises 
20 sq. ft. 24 
sq. in. ; or, 
8083 A. 73 P. 
7.98 sq. yd. 

Art. 510. 

i. 42sq.lea.31ab. 
62500 sq. v. , 
or, 291 sq.mi. 
295 A. 44 P. 
19 sq. yd. 8 
sq. ft 8456 
8q. in. 



3^ 



^ 



I 



/' 



